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ABSTRACT 

This teaching guide and student study 
guides/workbooks are for a postsecond ary course in the theory and 
practi::al applicatioa of ohj-sical therapy procedures and modalities 
needed to assist the physical therapist in administering physical 
therapy care. It is one of a number of military-developed curriculum 
packages selected for adaptation to vocational'iastructon and 
curriouluffl develop»eat in a civilian setting. The 197-hour courss is 
divided into two blocks of instruction. Block I, Basic Sciences, 
contains three lessons covering 99 hours of instruction: Psychology 
of th2 Diseased and Injured (7 hoursi , Physiology (39 hours), and 
Anatoay (53 hours). Block II, Procedures and Modalities, contains 
threa lassons coveriag 98 hours of instruction: Medical Conditions in 
Physical Therapy (13 hours). Physical Therapy Procedures (3H hours), 
and Physical Therapy Modalities fU6 hours). Printed instructor 
materials include a course chart: a plan of instruction, criterion 
objectives, the duration of the lessons, and support materials 
needed: acd a Specialty Training Standard for use in student 
performance evaluation. Student materials include three study 
guide/workbooks for Block I and four for Block II. The text suggested 
for use with the course, "The Physical and Occupational Therapy 
Technician," is not provided. Audiovisual aids suggested for usa with 
this course include twenty-nine films, three transparency sets, ird 
four mini-texts. (MEK) 
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MILITARY CURRICULUM MATERIALS 



The military-c3eveloped curriculum materials in this course 
package were selected by the National Center for Research in 
Vocational Education Military Curriculum Project for dissem- 
ination to the six regional Curriculum Coordination Centers and 
other instructional materials agencies • The purpose of 
disseminating tliese courses was to make curriculum materials 
developed by the military more accessible to vocational 
educators in the civilian setting. 

The course materials were acquired, evaluated by project 
staff and practidLoners in the field, and prepared for 
dissQuination. Materials v^ich were specific to the rdlitary 
were deleted, copyrighted materials were either omitted or appro- 
val for their use was obtained. These course packages contain 
curriculum resource materials which can be adapted to support 
vocational instruction and curriculum development. 
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The National Center 
Mission Statement 



The National Center for Research in 
Vocational Education's mission is to increase 
the ability of diverse agencies, institutions, 
and organizations to solve educational prob- 
lems relating to individual career planning, 
preparation, and progression. The National 
Center fulfills its mission by: 

• Generating knowledge through research 

• Developing educational programs and 
products 

• Evaluating individual program needs 
and outcomes 

• Installing educational programs and 
products 



Operating information systems and 
sen/ices 

• Conducting leadership development and 
training programs 

FOR FURTHER INFORMATION ABOUT 

Military Curriculum Materials 
WRITE OR CALL 

Program Information Office 

The National Center for Research in Vocational 

Education 
The Ohio State University 
1960 Kenny Road, Columbus. Ohio 43210 
Telephone; 614/486-3655 or Toll Free 800/ 
Q 848-4815 within the continental U.S. 
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Military Curriculum 
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Informaiion and Field 
Services Division 



The Mationn! Cotiter for Hcsoarch 
in YocDtionn! EcJt.'cation 




Military 

Curriculum Materials 
Dissemination Is . . . 




What Materials 
Are Available? 



How Can These 
Materials Be Obtained? 



an activity to increase the accessibility of 
military developed curriculum materials to 
vocational and technical educators. 

This project, funded by the U.S. Office of 
Education, includes the identification and 
acquisition of curriculum materials in print 
form from the Coast Guard, Air Force, 
Army, Marine Corps and Navy. 



One hundred twenty courses on microfiche 
(thirteen in paper form) and descriptions of 
each have been provided to the vocational 
Curriculum Coordination Centers and other 
instructional materials agencies for dissemi- 
nation. • 

Course materials include programmed 
instruction, curriculum outlines, instructor 
guides, student workbooks and technical 



Contact the Curriculum Coordination Center 
in your region for information on obtaining 
materials (e.g., availability and cost). They 
will respond to your request directly or refer 
you to an instructional materials agency 
closer to you. 
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Course O«tcripiion 

Thii cours* trains student in the theory ana practical application of physical therapy procedures and modalitief needed to mtsi the physical therapist 
in administering physical therapy care. Major areas of study are psychology of the diseased and iniured, physiology, anatomy, medical conditions in 
physical rheraoy, pnysical therapy procedures and modalities. This course consists of two blocks of instruction covering 197 hours of instruction. 

Block I - Basic Sciencn contains three lesions covering 99 hours of instruction. Two lesions on orientation and the Air Force Physical Therapy 
Department v>«re deleted. The included leuon topics and respective hours follow: 

Psychology of the Diseased and Injured (7 hours) 
Physiology (39 hours) 
Anatomy 153 hours) 

Block II — Procedures and Modathiat contains four lessons covering 9S iiours of instruction. A l«s$on on administration, communication, and ethics 
was tloleted because it discusses specific military procedures and forms. The included lesson topics and resoective hours follow: 

Medical Conditions tn Physical Therapy (18 hours) 
Physical Therapy Procedures 134 hours) 
Physical Therapy Modalities (46 hours) 

This course contains both teacher and student materials^ Printed instructor materials include a course chart; a plan of instruction detailing units of 
Instruction, criterion objectives, the duration of the lesions, and support materials needed, and a Specialty Training Standard foruie in student per^ormance 
evaluation. Student materials include three study guide/workbooks for Block I and four study guide/workbooki for BKick 11. 

The text recommended for this course Is Air Force Manual 1 60-2, The Physicst and Occup%tion9t Therapy Techntcitn. The te«t is not provided. Audiovisual 
aids suggested for use with this course intlude 29 films, 3 transparency sets, and 4 minhtexts. 
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Medical Conditions In P^'^slcal Therapy (18/4 hrs); 
Administration. Com>»in1c*w1on. and Ethics (9/4 hrs); 
Physical Thtrapy Procedures 34/12 hrs); Physical 
I^trapy Hod«11t1es (46/16 hri); Physici ThJriw 

ft !fI*^*J/?^f Measuri;ent Test and T«t 
c.itlque (6 hrs); Course Critique and Graduation 
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!io3d<;«:arc*:rs CS Air Force 
Va.shln?.ton CC :f^)in 



STS 913X0 
(For AFSCa »)n3O/50/70) 
25 March 1975 



PHYSICAI THERAPY SPECIALIST 
AND 

PHYSICAI THERAPY TECHNICIAN 

»• Purpose o; chis gpi?i:tnl:v Training Standard (STS> . A.-? prescribed Ir. ArK S-i**. chls STS: 

4. 5eacc5 Ir. ^oiur.r. I of a:cachr.enc I :he rasV.j;. /nowlcdsc;*, and scudv reterer.ces (5?.) r.^^:- 
•?s:Jarv fcr a;rr.«r. :c ?«r',^rr. duties in ch« rhvsicai T^e:.irv lad ier o: :*:e Alrrr.r. Medical Career 
Tiol.'.. Th^sc arc bas.-id cr 5peciaicv IV5.:rlnclcn c:'fcc:ivc ; Xarch 1970 In Af:* '>9-l. 



«ach :a5>. or ^t.o^'Uzz^^ :cr r.-aiif ica^lw'n a: cl:e ], ,^ and * s/lll level AKHCs. Z.-/ 5*-:i is :-'c 
au:hor;;y :j :har.<c tr.e :.ror Iclency levt»l iurinj; devcloprcnc vhen che Iccai r^'-.ulresep.c is 
differ en: rron che level iho-.-n In chis STS. 



4. 5hcvs in ^^;ur.r. :a of ac:ach.T.er.t I :he prcficier.cv a::ained in Course jAHR^H^O (t»D.? Cc^Je 
: CI r ii^cribed m ^J"?: rroflci<:ncy code for ;he ninlr.tir. prof ic lenc ;■• reccmended for cho 3 

ii-ill '*v-v«ii Ar5C and ;he ;»ro:iciencv attained in :he course Ijt che sase *xcep5 vhcn dual c^^des are 
encer^d. t.r.en i»iai cc<:e.< arc encerert ::;e second cede shows che proflclencv accained la :hc course. 

d. Provides ''asi:? fcr surerviscrs :o plan ann conduce individual 0.!T pro^rans. 

»*. Provides a convenient record of on-che-ioh training cor.pleced when ir.serced in AF "cm tl*:. 
'Cn-:hc-/cb Trsiain;: P.ecord," and siaincalned ir. accordance vich AFM 50-23. 

f. Defines :htf knocledcc re-:uirer:er.:s covered by Speciaicy Knevledsi* Tes:."< in che Ani.-:-:red 
Airnan Procctiijn Svscer.. 

Prefix litnc" Cade Xev . Actachnen: I cone a Ins che Prcficiencv Code Kev u^td co shov ar'^'lciencv 
level. 

3- Career ::evelopr!enc Channel of OJT . Personnel cralninR co AFSCs «1350 and 9l3'^» will ohcam 
"icr.ovledgc crainins bv usin« applicable scuriy references lisced in chis 5TS. and personnel craininc 
CC ArSC ^13'0 -ruse fulfill .T.ana^cnenc training rcquirer.encs specified in A?>' 50-23. (See HCl 
Cacaloi; and Guide, chapcer 3. paragraph 3-5» for currenc CDC idenc if Icac ion number for ordorlns 
purposes. ) 

>c»jdv id a nee fcr Veichced A i roan Prcnoclon Svscen O^'APS) . Speclaicy iCnowlcdce Tescs <SKTs> 
for prcr.ccicn cc are based on 5 skill level knowledge requirenencs. SKTs fcr pronocicn ;c l-^. 
and £-? are based on 7 skill level knovlcdse require.'nencs SJCT quesclonj; are based prirsarilv cn 
Career Dcveicpcenc Courses (CDCs). However, sor.e quescions nay be drawm fron ocher references 
:'<ced in chis Specialcy Trainlnc Scandard. The CDCs for SKT scudy are malncatned In the ^'APS 
Scudv Reference Library. Ocher references llsced should be available in che vork area, rndivldual 
rcsponsibilicies arc ouclined ir. AFM 35-3, chapcer I**, paragraph l?-3g. 

5» Kecorsr-endacicns . Reporc :o AtC/SC unsac Is^accorv ner^omance of individual ^raduaces or 
inadec::ac ies of chis S:S. Refer co specific para«tra?hs of chis STS. See 50-3?. 

3V ORnn «^F THF. SEC^IF.TARV CF THE AtR FORCf! 



»^Fr!CtAl 



OAVIO C. JONES. Ceneral. I'SAF 
Chief of Scaff 



JACK X. Colonel. USAF 

Director cf AiSai n is c radon 



Supersedes STS 913>:0. 10 Januarv I97i 



2 Accachnencs 

1. Quallcaclve Reauircnenc s 

2. SJCT Review Reference 



STS 9UX0 



tttt\ m t*t K t\ t ftu Ihi \ tit 11 \ttn\ ft Kt'tnt \ **\t > 



:^ueo«ATe supervisors MAM e aho twtTiAus ?• 



QUALITATIVE REQUIREMENTS 



PROFICIENCY CODE KEY 









s 1 : 
- ? i 


. 5 C«n ijo ».mpie peMi ot the Metds lo se told of \ho^n how to do wot: of the ♦a»»i 


♦ ^ " 

, j t:n JO f»c»t oo'tt of the 'otti .Setci heio only on Sc»de»: poM» Mcy not meet :o<3l oemcndt 


2 I Can 30 ol) 9ottt ol the tot\. Meeds o«iy o ,po: checW ot Completed -oil, Metti mJn.mw^ locol 
1 Semondt fof speed ond occu'ocy ♦'CCM?£TENT) 


[ Con do fhe C:mp!ete ro»li qwclity an< cccvotety. Con tell o» show otheM how to do the totli 
: HICWLY ^fC^iClHNT) 


V "IT — ■ 

7 9 


s 1 Can nc»ne oo»M. tooU. and i.mpte fccti obowt tne ♦o»»i, -.NOmENCLA TU^g) 


^ 1 Con stt9tm*nt Step by »»eD D'octdw'et Jo» o'o^ng the toiV. fPROCHOURSS* 


: Con exptoi'n ^hy end -hen the totk mo»t be done ond ^ny eoch step m needed 
' 1 «OPeRAT»NC PRINCIPLES) 


i j Con predict, .dent.fy. end »e»oUe p'obtemt obout the to»li. tCOMPLHTg THEORY) 


'V o ^ 


I 

A 1 Con tdentWy botic Jcctt end retrn* obout the tubjtct. (PACTS) 


3 Con e*o!oiin felottonthio o* boilc foCt» ond ttote 9enefo) pM/iCioItt obout the »wbiect.(PRlNCJPLES'- 


C Con onolyte »oct» ond pflnciplts ond da » .ooclwiiont obotrt the tubttct. (ANALYSIS) 


j D j Con ei^olviott condlriont ond motit o'ODtf dtcit^ont obow> rht twbi«cr. (EVALUATION) 



- EXPLANATIONS . 

A tail. l.nowled9e tcole vol«e m.^ bt uttd alone o' -th o totV perfofmonce tcole ^olwe to define o Uvel of 
knowledge fo» o tptcif^c *0%\» *Eiomolet: b ond lb) 



A ,ub,tcr Vno-ledQe scoU value .» vttd oione to define o Jtvel of ^tnowled^t lo» o tubi«ct not dJ^ectly reloted to 
o«y »otc»fic tO»li, 0' fo» 0 tubtect common to te*t»ol tot^t. 

Th.» mo»l. % used olone intteod «f o tcoU volut to thow thpt no p»of!ciency troin.ng U D'o^*dtd Jn the cowMe. 
0' Jhot no p>of«'c«ency i% feQui'td o^ 'K.j %\»\! Ie«el. 

Th«> mo>l. M u»td Olooe .n cowMe Colwmnt to tho^ fhot t»o«n«n9 It not 9«^en dut to lJm«iofon» in «etou'Ct>. 

^ Attochment 1 



15 



1 



STS 913X0 



Tasks. icNo^ieoces 



0«»« 

Oil 



S Sltlll t.*v*l 



A^tC 



0«»« 



A^SC/O* 



7 svai 



OiT 
S*«*»*4 



Tiers 7.av jr.r.ocace llsis o: i^i 
I. CAREER LAOOtR PROGRESS tON 

a. The 'ilr.'san career ladder ami 
EUcC3;i<3n3i Oppc-rcjnicies 

SH: APli 39-1 (page A3:-a5 ch^ouj^h 
?Ar4 NI,^ /-i. r->. 

b. Progression career ladder 
913X0 



CO identify c^rrc-nt rcfc 



SR: Ary. 39-1 (pa^c A32-dS Chrdugh A32 
i-l :hrou5h 5-3 chrcsugh 5H9. 6-1^ 

(Medical 90 and 91) 

Oucies of aFSs 91330/50/70 
(I) A;SC 9U70. 91392 



90) 



once I oendin? 5TS »••• 



50-5 (3ABRf 
9-1. 9-2 



1330 



3A2R<;i370). 213 



(chat 



-8): 4FVA 39-1 Cledical 



90 and 



FR 35-1 <p 
rooih 6-19. 6 



23): 



SR: A.":i 39-1 (page A52-35 Chr<jugh a52 
(2) ArSC 91330. 91350 

SR: ArH 39-1 (pa?e a52-8* . A52-90): AF! 



d* >!ission. orgar.lzacion. 

developnenc. and funcclon of 
Che Medical Service And Ciie 
PV.vsical Therapy Service 

SR: aFMs 160-2 (chap I): 163- 

DISASTER PREPAREDNESS MEDICAL 
CARE AND FIRST AID PROCEDURES 

SR: AF>ls 160-12 (chap I). 160-34 

a. Manage shock 

b. .ValnCaln ecfeccive 
respiration 

c. Control heaerrhage 

d. Perforn emergency creacmenc 
o( wounds 

e. Manage (rac Cures, burns and 
injuries from chemical agencs 

f. Perform meChods of hond and 
liccer carries 

g. toad and unload vehicles 
uClllzed for cransporCaClon 
of paciencs 

h. MainCaln mliicary sanic.icion 



FR 160-12 



160-12 (pira 



kra I 

1. 6 



[para 

C 



2-1. 2-2 
i Chdough 6-27 



I. I 



2-3c. 
6-31): 



2-A. 3 
AFVA 3^ 



(chap |l. patj 

I 

chap 5 ^nd 9) 
2b/- 
2b/- 
2b/- 
2b/- 
2b/- 
2b/- 

2b/- 
a/- 



7-39. 8-2 



160-37 (c|»ap 2 
3c 
3c 
3c 
3c 
3c 
3c 

3c 
lb 



41) 



E 
9-3 



-4. 9-10. 9-U 



chrough 6) 



u: 



9-15) 



I. 3 4nd U 



91) 



-I 



3c 
3c 
3c 
3c 
3c 
3c 

3c 
2b 



AFR 2( 



-28 



ACCachm€nC I 



ERIC 



-5- 



T ASKS. <HOwt€OCSS 
*W0 STUOr IC^fBgHCeS 



3 . C0!'iMf:: ecat ions shcur try 
ii'- Af?.s :o5-i. :■:>-: 

class l:"U*G , unciassi: icd . or 
P'^Silble ;nie L J iicr.vi: value 

Tor Stfcrec . Sccrc: , 
Conf isicncial. ;:r f^r 

:rar. >.Ti$s ior. w;c:>::cg bv 

G. Obsi^rve $ecuci:y nrecaucior.s 
involved m ;r«--r.ar.lcac ior.5 



p«0FiO£HCY tevet. pftocft6ss«eco«o aho certii^ication 



STS 913X0 



A?4C Cm 



\ 

t 

i%: Ar: 160-: (p-^ra i2-iG. iJ-l7c 
--i:. 2.21. 2-22. 2-23. 

Principlca; c: general safecv 
5. Hxerciss iaretv pr*cau:ions 



job p^rfcrrfanc 
AcciJer.: repjj-cing 

s. ??.ofi:sstc:;AL and rt\Ti£,\T 

S£t.ATiO::SH;?S ^ 
SH: A-Ms lSO-2 (cnJip 12. sec B an( 

a. PrcRocc professional relacions 
vich paticncs and ncdical 
personnel 

b. Maintain professional 
standard of cchics 

c. Perforr: duties with a high 
standard of conduct 

6. PUELICATtON'S 

a. Use indexes to locate official 
publ i cot ions 

SK: AFRs 0-1. 0-2 

b. Locate required infcrnaclon 
in ofricial and coonercial 
publications 

SK: Af>:s 5-1 (chap I. 2. 3 an< 



12-I7di .ji-.;tp 
I 



s Skill L«««: 



7 Skill t..>^«l 



0«i« 

Ojf 



o;t 



12. sec ii) 
16 chroi^ch 



i 

C). 16)-34 { 
2b/b 

I 
I 

2b/h 1 
2b/b 

la/a 



hap 1) 



I 

2b/b 

6). (para 1-12): 



Ar?.|;:7-ioil ipara 2-d, 2-12 
iO-ljb. lO-pOc. ^irociih 



2-U 



0 -A 

^d -5 



4'.-l3j. 



3c 

^FRs 6-1, 0- 



4c 
4c 
4c 

3c 
3c 
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Tasks, knov^coccs 

AND STUDY KCFeKCNCeS 



PHOFIOCNCY LEVEL, PROGRESS RECORD ANO CERTIFICATION 



3 Skill L«v«l 



0«t« 

OJT 



Oct* C«*»l«««< 



J. 



S Skill L»v«l 



A 

AfJC 



D«r« 

OJT 



7 Skill L*y*l 



A 

AfSC/Cr» 



0«tv 

OJT 



0«fv C«**«l*«v4 

S«9Vfvl 



6c. Initiate requests for official 
and cocfiMrclal publications 

SR: AFM 168-4 (para 1-12) 

d. Maintain publication files 

SR: AF>t 168-4 (para 1-12); AFF 

7. MEDIC.M. >IATCKIE1 PRCCEDL'RES 

a. Air Force accountability and 
responsibility 

SR: AF>t 168-4 (para 1-16, 9-2 



la/a 

ia/a 
5-31 (tara 1 



2b 



2b 



3c 



3c 



1. 2-1, 2- 



through 2-8, 2-12) 



9-3, 9 



b^ Prepare request for issue 
turn/in of supplies and 
equipment 

SR: AF>ls 67-1 (vol V, chap 1, 
(chap 10, fig 10-6) 

c. Report of survey system 

SR: AF>! 177-111 (chap 1, 2, 4, 

8. SUPERVISXCK AND TRAINING 

a» Supervision 

(1) Evaluate perfonnance of 
Subordinate personnel 



Ib/b 
&tch 1; 



4, 9-15); AFK 67 



chap 16, atch 1, 



C 
10 



(i ara 



2, 3, 



)0 



3c 
part 



III; ciap 18, sec 



A 

7 and \) 



C 

and Itl) 
4c 

C); 16^-240 

c I 

S 



SR: AFMs 39-1 (page A52-6p through A32-pO), 39-62 

(2) Plan and schedule work 

assignments and priorities 

SR: ArM 50-20 (units 2 anl 3); AWR 39-6 



(3) Prepare correspondence, 
reports, records, and 
schedules lb 

SR: AFMs 10-1 (chap 1, 2,1 4, 6 
through 12-3.2), 168-420 (tara 1 

(4) Establish work methods, 
controls and performance 
standards 

SR: AFM 50-20 (units 2 anli 3) 



ard 



8, 
)|2a, 1 



pira 3-2, 3 
12d, l-13d 



3c 
Am 

3c 



3c 



-3. 5 



39-6, 



1-ia) 



2, 5-5 



40-451 



4d 5 



4c 



4c 



5-7), 160-2 (park 12-2 



4c 



Attachable I 



er|c 



Is 
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Tasks. i(No«a.coccs 

ANO STUDY RCFCMNCCS 



A^SC/Ot 



^HO^ICICHCY tCVCL, ^KOGKCSSReCORO ANO CeRTlFiCATION 



3 Slini Lmt 



0«r« 

OJT 



S Skill LmI 



AfSC 



0«r« 

OJT 



Oct* C««n^l«t«4 
4 Tf»M»»«'i 



7 Skill L«««l 



A^SC/&« 



0«f« 

OJT 



8a (5) Rtconncnd policy changes 
on ucilizacion of 
personnel and equlpmcnc 

SR: AFM 26-1 (para 3-2, (^ap 9) 

(6) Resolve technical 
problems encountered by 
subordinates 

SR: AFR 39-6 

(7) Counsel personnel and 
resolve individual 
probleoia 

SR: AF?I« 39-12, 39-30 (s4: A)i A^Ra 35-132 (para 2 

b. Training 

(1) Orient newly assigned 
personnel on standard 
operating procedures 

SR: AFMs 39-1 (page A52-8^ through A52-^J9), 50-20 

(2) RecoDsend personnel for 
training 

SR: AR!s 39-1 (page A52-8* thvouJh A52-^0), 50-5 
50-9 (para 8a, 17, 19, 20, 21, 28)1 

(3) Plan and conduct OJT 
programs and refresher 
training 

SR: AFMs 39-1, 50-23, 50->2 

(4) Maintain OJT records 

SR: AFM 50-23 

9. PSYCHOLOGY OF THE DISEASED AND 
INJURED 

SR: AFM 160-2 (chap 2 and 8): F. H Krutei^ (Ed)» 
Handbook of Phyaical Medicine and Rthabiiitlitto n 



3c 



3c 



3c 
5. 

3c 
(uni 

3c 



, 9 through 18), 



39-G 



4c 



4), 5)-23 



(page 762 through 767) 

a. . Modes of reaction to physical 

disability 

b. Phases of adaptation to 
physical disability 

c. Techniques for aanaging the 
physically disabled 

d. Staff reactions to the 
physically disabled 



3A2R91370), 



3c 



3c 



4c 

50-23; AFR^ 39-4 

4c 
4c 



chap 1 



2); 



F. J. Kottftie (Aksoc, 
[2nd ed) PhLladeLphia: 



Elwo(d 



4d) and P 
W> B« Sau&dtrs C<lspany 



(Ass({c. Ed), 
1971 



19 



Accach»enc 1 



ERIC 



« 



TASK}. KNO«Leoces 
AND sTuor ncFci^eNces 



STS 913X0 



^WFiciCHCY cevcL, ^«ocnej$»econo ANO CCRTIFICaTION 



3 SiiillL*^! 



OJT 



S Silill L*«*l 



7 »iMI L« 



0«f« 

OJT 



Cot* C«'^l«t«4 
\ Tr«.n«^t 



10. a:;ato:(y Atm physiology 

Sn: i\r: U-O-2 (char> : a:;d i) : L 
"xaninaclon (3rd ec) ^hilaiielphla, 
ei) Phlladciohia. Lea Feblyer, 196 
Hunan '^sysiolo'gv. :'omjl ^un 



')7l ichap .1, 2, 4, 7. page IB6 th^ 
a. Nervous syscer. 

R*spiracory system 
Cardiovascular syscea 
Lymphatic sysctm 
Renal sysctm 
Endocrine system 
tnteguoentary system 
h. Digestive system 
1. Skeletal system 
J. Muscular systen 



11. PHYSICAL THERAPY PROCEDURES ANT) 
MODALITIES 

SR: AHt 160-2 (chap 2 and 9); AFP 
(Assoc Ed), Handbook of Phvsic«l 



)aniel5 

» (pap.e 
tton 



i:au 



ard 



and C 

nder 
57, 5S 

€rCh 



L;rchLn^;h 
» Company, 

61, 63', 
^nisns of 



972; 
7. 6t 



sctn^. Tec in;c'jcs 



. 70, 

isejiie, Phi 



ough 1^, 386 

a 

B 

a 
a 



through 5 



Goss (eJ) 
7 chrou«n 
adelptiia. 



160-14; 
cine 



}U dl 



Company. 1971 (chap 2, 3, 4, $ thr4ugh 
Baltimore, Waverly Press Inc., 196 



F. H. Krusen (EdI, F. 
ind ReMbilif tl oh (2njl 



a. 
b. 

c. 

d. 



Use physical therapy equipiMnt 
Use hospital aseptic 
techniques 

Position patients for 
treatnant 

Physical therapy procedures 
(1) Therapeutic exercise 

(a) Physiological 
effects, indicatlone 
and contraindlca* 
tlons 

(b) Develop progra&a 

(c) Instruct patients 
in programs 

(d) Adadnister programs 

(e) Use coBMon types 
of equipment 



(cha> 

2c 
2c 
2c 



B 

2b/b 
2b/b 
2b 
2b 



17,jl9); 



. Llcht ( 
• 8. 15, 



. 24 
3c 
3c 
3c 



B 

3c 

3c 

3c 

3c 



L05), A 

C 
C 
C 
C 
B 
B 

C § 
B a 



D 5 



lunriti; J 



Mai 
r'con. 



Thtrape ut 

21 



J. Kottke (Assoc 
ijhiladelphi 
ic Exercis 



and 32) 



Ed), 
, W. B 
(2nd < 



4d 



Ad 
4d 



C 

4c 

4c 

4c 

4c 



M. E^wood 
Saundf rs 
d revised) 



20 
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TASKS. KNOr.COGCS 
ANO STUDY ACf CKCNCeS 



Ud(2) 



(3) 
(4) 



(5) 



(6) 



Perform Joint range of 
motion, extremity girth, 
and leg length 
measurements 

Use transfer activities 
Crutch an'i cane 
dabulacivn 

(a) Caits 

(b) Adjust, fit and 
Instruct 

Massage 

(a) Physiological 
effects, indications 
and contraindica- 
tions 

(b) Apply procedures 
Postural drainage , 
(a) Physiological 

effects, indications 
and contraindica- 
tions 



(b) Apply procedures 
Physical therapy modalities 

(1) Infrared lamp 

(a) Physiological 
effects, indications 
and contraindica- 
tions 

(b) Apply niodality 

(2) Moist heat packs 

(a) Physiological 
effects, indications 
and contraindica- 
tions 

(b) Apply modality 

(3) Paraffin bath 

(a) Physiological 
effects* indication* 
and contraindica- 
tions 

(b) Applv modality 
(A) Whirlpool 

(a) Physiological 
effects* indications 
and contraindica- 
tions 

(b) Apply modality 



pnofiotHcy Lcveu PWCuessRecono and ceRTi^iCAtiOH 



3Sliilf L«r«l 



AfSC'Oi 



:b 



2b 



2b 



2b 



2b 



2b 



2b 



0«f« 

OJT 



0«r« C*M»l«t* 



J. 



S Skill L»v«l 



3c 
3c 

& 

3c 
B 

3c 
B 

3c 



B 
3c 

B 
3c 

B 
3c 

B 
3c 



OJT 



21 



i Tf«iAM*l 



7 Skill L«v«l 



AfSC/Cri 



4c 
4c 



C 
Ac 

B 

C S 
o 

. $ 

' < 

o 
z 

C 
Ac 

C 

4c 

C 

4c 

C 

4c 



0«t« 

on 

Sf«rf«^ 
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ERLC 



tASKs. KNow.eoces 

ANO STUDY HCFCMCNCCS 



li«(5) Microwave diacherciy 

(a) Physiological' 
et'c'eccs, indications 
and concraindica- 
cions 

(b) Apply molality 
(6) Shorcvave diacherr.v 

(a) Physiological" 
ef:ec:s, indications 
and concraindlca- 
:lons* 

(b) Apply ffodalicy 
O) Clcrasound dlacher.r.y 

(a) Physiological 
effeccs. indicacions 
and concraindica- 
cions 

(b) Apply raodaiicy 
Clcrasound-eleccrical 
s circulation 
(^) Physiological 

effeccs. indications 
and concraindica- 
cions 

Co) Apply modality 
(9) Clectrica! scimulAtion 

(a) Physiological 
effeccs, indications 
and contraindica- 
tions 

(b) Apply tnodaiicy 
(10) Traction 

(a) Physiological 
effects, indications 
and contraindica- 
tions 

(b) Apply cervical 



U) Apply pelvic 
(H) I'icraviolet light 

(a) Physiological 
effects, indications 
and contraindica- 
tions 

(b) Apply modality 
(l^) Cryotherapy 

(a) Physiological 
effects, indications 
and contraindica- 
tions g 

(b) Apply modality 2b 



pwoFtggN CY LeveL, pkocmcss necono and cenriPiCATiOH 
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A 

AFSC/Ot 



8 

2b 



3 



3 

2b/b 



OJT 



B 

2b 



B 

2b 

2b/b 



3 %m L«y«l 



A 

AF$C 



3c 



3c 



OJT 



7 Sliill L«y«l 



A 

APSC/Crt 



C 

Ac 



c 

Ac 



c 

Ac 



C 

Ac 2 
> 
< 

o 
z 

C 
Ac 



C 

Ac 
Ac 



C 
Ac 



C 
Ac 



0«r« 

OJT 
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ERiC 







Tasks, knov^cooss 
ano study rcfckcnces 

}. 


^WFICICHCY LCveL. FffCCKCSS HCCOHO ANO Cf RTIFICATIOH 




3 Skill L 








A 

AFJC/O. 


• 

OJT 
S»«m4 


c 


A 

AFSC 


• 


c 


A 

AFIC/Cr« 


• 

0«f« 

OJT 


c 

0«*« Ut^lm*4 

in)H«t • 


lle(13) Contrast packs and bath 

(a) Physiological 
effects, indications 
and contraindica- 
tions 

(b) Apply r.odalicy 

12. MEDICAL CON-DXTICNS IN PHYSICAL 
THERAPY 

SR: AFM I0O-2 (chap 2, 4, 5 and 6) 
(Assoc. Sd), Handbook of Physical ^ 


a 

2b/b 

; F. H. 
edicinc 


Kruser 
and Rc 


(Ed), F, , 
habilitati 


B 

3c 

. Ko 
n (2i 


tke (A 
d Ed) 
) 


isoc« Ed) 4 
Philadelphi 


c 

4c 

nd P. M 
a, W« I 

C 
C 
C 

c 1 

U} 

z 

5 

Z 


. Elwoc 
« SauTid 


d 

trs 


Conpany, 1971 (chap 23, 24, 25. 26 » 

a. Orthopedic conditions 

b. Neurological conditions 

c. Surgical conditions 

<3. Internal sedical conditions 

« 


27, 29 
A 
A 
A 

A 


30, : 


2, 34, 35 


nd 3< 

a 

B 
S 
B 
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VAPS Cyclt« 76A/76I (1 0«c 74-30 Nov 75) 



SKT REVIEW REFtXEHCES 

1. this accachMciC idtnclfltt rtviev rtf«r«nctt for tUt Speclalcy KnovItd|t Tttc (SXT) <«id«r th« 
Utlghctd Airman Promotion Syittn (WAPS), The baalc Informitlon nttdtd for cht SKT it cowrcd in 
cht Carttr D«v«lop«tnc Courat (CDC)* Other rtftrtncta are clctd whan tht CDC rt^ui?tt aurrlmA*- 
Cation to ensure currency and coaplataQaas of covtr«M or vhtrt no CDC cxiita. Tht attachatnt 
ldtntlfi«a tht sptciflc carttr fitld ladder by AFSCa and ita aaaociattd Air Forct Pereonnel Teate 
(AF?Ts) by AFPT number. 

2. Reference listings are lladted to che baalc reference. Aaandvtnta, rtvlalona, and changea ate 
considered a pare of the baalc reference. If publlcatlona are superseded or replaced by other 
publications* the latter should be regarded aa part of the review rtferencea. If COCt and other 
listed study references are In conflict, the later*dated reference takea precedence. 

AFSCsJ 91330/50/70 - Physical Therapy Speclallat/Technlclan 

AFPTs: 9X350/60/70 



FOR PHOnOTIOK TO 

REVIEW REFERENCES E-5 t*7 

AHl 160-2 

Chapters 2, 3, 4, 5, 6, I, 9, 11. and 12 XXX 
Any basic text such aa Handboolt of Phyalcal Hadlclne and 
Rahablllcatlon . Frank Kniaen, F. J. Kottle, and f« M. Ellwocd, 
W.r 3, Saunders Co., 1971; 

Chapters 2, 4, 10, 11, 13, 15, 16. 17, 19, 23, 24, 25. 27. and 35 * X 
Chapteia 2, 3. 4, 10, 11, 12, 13, 16, 23, 24. 29, 30, 34, and 36 • X 
Chapters 2, 3. 4, 9. 11, 12, 14, 16, 23, 24. 26, 30, 35. and 36 X, 
Any baalc text such aa Therapeutic Exerciae , 2ad Edit ion « 
Sidney ticht, Wsverly Presa. Insotporat^d, 1965: 

Chapters 8 and 24 X 
Chapters 8, 24, and 32 X 
Chapters 3. 6, 8, 15. 23, and 32 X 



IX 



Attachattit 2 



POI 3AM9133Q 
(PDS Code FC2) 



FU» OF INSTIUCTION 
(TMbiicil Tr^iiiif) 



!0-f 




SHEPPARD TFCHNICAL TRAINING CENTER 
22 July 1975 - Effective 20 October 1975 with Clasj 751020 



icnool of Hftith Ctre Sciences, USAF fpns ro<!» pc?\ 

Sheppird Afr Force B«se, Te«s 76311 ^22 JjiJ iJJ^ 

FOREWORD 

1. PUW'OSE. This plan of instruction prescribes the qualilative reaufre- 

Course Nu..ber 3ABR 91330. Phvsi«l Therapy Specil st in fi^c'^f 

tns'ru2?lnSJraJ?ii°J.****?.^^* ^I"^" Standard, support materials, and 
Jt^r^^Hn^! f"]?*"^;- ^ **** "Jtveloped under the provisions of ATCR 50-5, 
instructional System Development, and ATCR 52-7, Plans of Instruction. 

2. COURSE DESCRIPTION. ThSs C week, Z Cay t:-.-:hni:3l tralninq ccur-e t-afns 
earsonnel to perform duties prescribed tn ^F}! 39>1 Fc/^ Ph-'S cal Th^^L^ 

Jh. procedures and modalities needed to assist 

the physical therapist in a«iministering physical therapy care. Major areas 
of studies are ( ) r^sycholo^y of the diseased a.id injured j {2} physiJloJ^; 
Ic'L ffi ^JL^Jh « ^t''^''^ therapy^tSj^^ffiratiin. 

lU'^jjd^iJjiM^ '''''^ coursrA^^p^iSt^^t^:*IMf^' 

3. EQUIPME:iT allowance and AUTHORIZATIg;i. Tni.iing equfpinerit reouired to con. 

■NOTE; Group sjxe is shown in parentheses after equipment Hsted in 
colufBfi 3 of numbered pages of this POI. 

4. MULTIPLE INSTRUCTOR REQUIREMENTS. Units of instruction which reouire mrm 
FOR THE COMMANDER 

Chief* Training Operations Division 



Supersedes Plan of Instruction 3ABR91330» 15 February 1974 
OPRt Department of Biomedical Sciences 
OISTRIBUTIONt Listed on Page A 
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MODIrlCAirON'S 



_Ls?>^Ov^ } ^ of clu.s pubiiJsicior. has Hmve) boer-. deleced in 
liarc'-: r\i^ n:acerial ror LnclusLor^ in cite "Trial Inipi'2n;e::cacicn of a 
>• : zo /r.-viie MiJ • :ary Cuer I.-: lur :!ac^vlals lor in Vocational 

nil.: .ry ^.^rns, pr'^ocdures. sysccnn, die. a:ui . :>oc co-isidereJ apprjpriace 
f' r ii.sv- in vocaciop.ai and cechnical education. 



1$ 
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PLAH OF IHSTRUCTIOM(Co«i.nM-r*0 



^ • ^^y:>^>VSicdl Therdpy Department 



a. Explain tnf^^niiSi on , oKicjtivcs and 
organirlltiOn .of the USAr"f^tsic.^ I Therapy 
Oepartmcnt and the 913X0 careei*^-!^Jd. 



a. Explain the psychologic*^! theories and 
processes of thi? diseased and injured. 



Column 1 Re fnr ence 
2a 



STS Reference 

ii. ]i» icJjX. Ic(2) . jd. 



Instr uctional ^j^g^j^^s 

STfTTSo-Z, The Physical and Occupational Therapy Technician, Chapter I 

Audio Visual Aids 

FlC 4/102. The Decision 

TralTnofl L^Nethods 
CFcturc aiUHU^^SSion (4 hrs) 

Instruct ional £nyironme 
Classroom (4 hrsl 
Group/lock Step 




Instructional Guidance 

During the last hour tour the physical therapy departmenTH*tyy^tory 
briefly explaining and showing the equipment students will beuS 
during their training. 



Column I Referenc e 
3a 



STS Reference 
9a, 9h/9c, 9d 



^ " s true t iona ! ^ j t cr i a I s 
ATH 160-2. Chapters 2 and 8 

SW 3WR9I330-I-3, Psychology of the Diseased and injured 

A udio Visual Aids 

Tf 5963, Atmor.phcre for Therapy 

Voice tape by Or. Murry Banks 

Train iny Hetho tis 

Lecture and Discussion (7 hrs) 



I AM 2 2 JUL t3f$ 



Er|c 28 
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PLAN OF tHSTRUCTIOK (Continued) 



4* Measurement Test and Test Critique 
* 5. Physiology 

a. Recognize the structures and explain 
the functions of the celK 

^ b. Recognize the structures and explain 
the functions of the nervous system. 

c. Recognize the structures and explain 
the functions of the respiratory system. 

"^d. Recognize the structures and explain 
the functions of the cardiovascular system, 

^ e. Recognize the structures and explain 
the functions of the lymphatic system. 

f. Identify the structures and functions 
of the renal system, 

g. Recognize the structures and explain 
the functions of the integumentary system. 

\/h. Recognize the structures ara explain 
tht* functions of the body's hea: reculatory 
syrtem. 



3AB?ri3:: 



OURAllON 



2 
39 

(6) 

(12) 

(4) 

(4) 

(2) 

(2) 

(2) 

(4) 



SUI»PO«l MAURI Al i AN;> CUtl^AH.'l 



Instructional Environment/D esign 
Classroom (7 hrs) 
Group/Lock Step 

Instructional Guidance 

Administer measurement test and test critique, POI item 4, during the 
first two hours of the first training day following completion of unit 3 
! of the POL 



I 



STS Referen ce 

10a. lOj 

10a 
10b 
TOc 
TOd 
TOe 
TOg 

10a, lOq 
lOj 



2 Z JUL W:^ 



Column 1 Reference 
5a 
5b 
5c 
5d 
5e 
5f 
5g 
5h 
Si 

Instructional Mate rials 
AFM 160-2. Chapters 2 and 3 
'SW 3ABR91330-I-5, Physiology 



Aud io Visual Aids 

FLC 3/78, The Cell Structure, Unit of lire 

TF S227E, Human Body - Nervous System 

FLC 16/100, Exam of Neurological Systeins 

FLC 10/92, Respiration in Man 

Tf JJP27A. Human Body - Circulatory SysU;m 

FLC 22/25, .Varicose Veins 

FLC 23/91., The Work of the Heart 

IGniu Film, Title, Fundamentals of thhr Hcpvomn System 

16hr. Filir,, Title, Endocrine Glands 

16«in Film, Title, The Decubitus U1c»m' 

FL(. n/IHO, Muscle: Dynamics of Coritrncn'on 

lU^OCK NO. ^ I • ... ,i. 



1 



31 



o 

ERIC 



30 




PLAN OF INSTRUCTION <Conri«yod) 



i. Recognize the structures and explain 
the functions of the muscular system. 



6. Heasurewtent Test and Test Critiqu e 

a. Recognize the axial skeleton 
structures and explain the functions of the 
bones and their selected parts, the joints and 
their selected parts* the nerves* and the 
muscles which ar^ the prime movers for the 
axial skeleton. 

b. Recognize the upper extremity 
structures and explain the functions of the 
bones and their selected parts* the joints 
and their selected parts, the nerves, and 

the muscles which are the prime movers for the 
upper extremity. 

.J 

c. Recognize the lower extremity 
structures and explain the functions of tho 
bones and their selected parts, the joints 

ai i their selected parts, the nerves, and the 
mu.cle<; which are the prime rrovers for the 
lo^"?!' extremity. 



(3) 



55 
(53/2) 



(19) 



(18) 



(16) 



I'l AM or \tt\^ Vft 



3ABR9U30 



Training Htthods 
Lecture and Discussion (39 hrs) 

I Instructional Enylronment/DesiQn 
I Classroom (39 hrs) 
Group/Lock Step 

Instructional Guidance 



Administer measurement test and test critique. FOI Ittm 6» during the 
first three hours of the tr*fii1n9 day following completion of unit 5 of 



i 



the POL 



Column 1 Reference 



7b 
7b 



STS Reference 
10i» Vou tOJ 
10a » 101 » lOJ 
10a > 101 > lOj 



Instructional Materials 
AFH 160-2» Chapters 2 and 3 
*SW 3ABR91330-I-7. Anatomy 
L. Daniels* M. Williams* and C. Worthington, Huscle Testing; Techni ques 
fo r Manual Examination (2nd and 3rd Ed.)» W. ft, Saunders. t>*^f )a(!elphiai 



Audio Visual Aids 
Transparencies* Osteology Set 
Transparencies* Myology Set 
TF 82271* Human Body - Skeleton 

TF N4883* Surgical Approach to the Joints of the Spine and Sacroiliac 
TF 1-4884. Surgical Approach to the Sternoclavicular and Acronioclavicular 
Joint 

TF 1-1877, Surgical Approach to the Scapulohumeral Joint 
TF N4B76, Surgical Approach to the Elbow Joint 
TF i-J07a, Surgical Approach to the Wrist Joint 
TF i.,!:^79. Surgical Approach to the Hip Joint 



^ s( Jul b/i 



1 



I 



"I - 



:zi 



( 
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ERIC 






fLAH or INSTKUCTIOH (C«afmyt4 



DOHAllOM 

^ (HOOHS) 



Auj jo VUual Ai ds (Cont*d) 

TF 1*4£«0« Surglcil Approach to the Kn«e Joint 

TF 1-4M1, Surgicil Approach to the Ankh> Joint 

TF 1*4882, Surakal Approach to the Joints of the Foot 

Training Eoytpiynt 
nyology Model, Upper ExtrMlty (12) 
Myolo^ Model » Lower Extrc«1ty (12) 
Skeleton, Articulated (12) 
Skeleton, Disarticulated (6) 

Training Methods 

Lecture and Discussion (53 hrs) 

Outside Asslgnaients (2 hrs) 

Instructional Envlronaent/Deslg n 
CiassrOM (53 hrs) 
Home Study (2 hrs) 
Group/lock Stej) 

Instructi onal guidance 

Adml u 1 s terl iteu s ur?!!ton t test and crUlqu(>, Pdi item 9, during the 
firsi three hours of the training day follow wu) ihe comoletion of unit 7 
of the POL 



8. Related Ira in inn (Identified in course 
chart] 



34 



9. Heasuretnent Test and Test Critique 



3 



3ABR91330 




s 



ERLC 
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35 



PtAH OF INSTRUCTION 



Physical Thorapy Specialist 



StOCK TiTCC 



Procedures and Modalities 



UNlT^ 0^ iN^l RUO rtON AND CRllfRlON OBJtCTlVCS 



1, Medical Conditions In Physical Therapy 

^ a. Identify orthopedic and neurological 
conditions which may be treated with physical 
therapy^ 

^ b. Identify surgical and internal 
medical conditions which may be treated with 
physical therapy. 



Lion^ and Ethic s 

a. Explain professional and patient re- 
lationships and accident reporting. 



3ABR91330 



DURATION 
(HOURS) 



22 
(18/4) 



(15) 



(3) 



13 



0) 



SUPPORT MAT TRIALS *nO oUiOAr4Cr 



Column 1 Reference 

T5 

lb 



STS Reference 
12a » 12b 



In structional Materials 

JJtH 160*2» The Physical and Occupational Therapy Technician* Chapters 2, 
4, 5 » and 6 

Audio Visual Aids 
Ftri6/nS, DlTtl 

FR-1024» Surgical Repair of the Posteriorly UiiStablfc Shoulder 
TF-6144» Patellectomy with Reconstruction of Quadriceps Tendon 
TF-SnS, Sciatic Pain and Intervertobtal Diic 

Mini-text #13 - Injections of 3 Cotnijonly-Af roctrtd Arthritic Joints 
Mini-text ^17 - Mechanisms of LubricatKni \u Joints 
Mini-text #18 - Pathology of Arthritic Joiiu.. 
Mini -text #19 - Treatment of ArthrilK: J^inc . 

Trai niny M ethod^; 

locture anJl)Tscussion (18 hr;») 

Outside Assignments (4 hrs) 

I nsl ructional Knv1ronment/Dosi< ]M 
CTassroom (18 hrs) 
Home Study^(4 hrs) 
Group/Lock Step 

Instrucjt ional Guidance 

Stress that patient safety will be the Hrsponslbllity of the student when 
he is assigned to a physical tnerap} cliinc rol lowing graduation from 
this course. 



Column 1 Reference 



2b 
2c 



STS^ Hefor ence 

4c, Ta, StTTc, 8a(3) 



Z 2 JUL B75 



11 




36 



37 



Ur4llS0l^ msilriK-liON AND CAlUNlOll OHO ( IK*'^ 



Identify procedures for securing «nd 
using ofTT!»44land conmeric lal pubHciitions. 

c. ExplaTrT^^^^istrative an<l M'^ilcil 
Hitericl Procedures. 

d. Identify infonwtionNv^ldssif ied, 
unclassified, of possible intelUgcTrw^lue, 
Top Secret, Secret, Confidential, or For 
f icial Use Only. 

e. Select and recoiffnend fw)d<? of trans- 
mission dictated by security and expediency 
required and observe security precautions in* 
volved in co<v»iunic«tions. 



^* jjg^AULOff^jyt Tfist and le!;t (i ij ijy^ 

^' Pjiysjcal Therapy Procedures 

^ a* Fxptain the principle-, of asepMc 
technique required in the operation of a 
physical therapy department. 

b. Explain the principle«i of positioning 
patients for physical therapy care, 

* Recognize and explain the classifi- 
es '^n» physiological effects* indiciitions. 
cor raindications, and the principles of 
app ytng therapeutic exercise. 

• d. Pecogni/e and explain the p»'inciples of 
i Joint rang** of notion, cxtre»»i»y girths and leg 
i length mea ^uretpt'ti ^, 



Ptw or msTiniCTioH (o.n<.n„t4 



(1) 

(7) 

ton) 

(0/1) 



46 
(34/ IL') 

(2) 
(2) 

(4) 



2d 
Ze 



3^ 



I 



In structiowl H<teri<U 
XTH UO-?, CWter M 

SV MHfl330-tt-2, Adninistrction. Coiwiunic^tfofi, antf Cfhk$ 
SU 3AIII9XXXX, CoiMnkatiofi Security 

Audio Visual Aids 

Transparencies, ^inUtratlvt Set 
Methods 

lecturelfiOrscussloA (f hrs) 
I Outside AssigftoefO^ U hrs) 

I Instructional Enviro^mtMiilQ 

Hassroom (9 hrsj 

■ Ho»*e Study (4 hr%) 
I Group/Lock Step 




Instructional G uidance 

itre*iS iinportance oTTeeping up-to-date patient progressTl^H^* A*i*fiUtei 
measurement test and teit critique, PO) item 3, during the f lirr l^hmii i 
of the first training day following cowpletion of unit 2 of the POl. 



Column 1 l^eference 

4i 

4b 
4c 

4d 
4e 

4f 
4g 
4h 
4i 



STS Refere nce 
4a, 4b. lib 
4a, 4b, na, Uc 

44,.4b, na, ndO)(a)a ndn)(b) , 

4a, 4t; 1u, nd(2) 

4a, 4b, na, nd(3) 

4a, 4b, nd(4Ha)> nd(4)(b) 

4a, 4b, nd(S)U) , nd{5)(b) 

4a, 4b, najglM, nd(6)(b) 

4a, 4b, 6a(i), lia, Ub, nc, 
lld(!)(d), nd(l)(e), nd{2), nd{3), 

iid{4)(b), nd(5)(b), nd(6)(b) 



•":0t* MO. 



n 



UNlfSOl NnIRIK HON an! W|J •<ii«n Oliii , iivi ^ 



t« Recognize and explain the principles 
of transfer activities. 

>^ 

f. Recognize and explain the principles 
of crutch and cane ambulation. 

Recognize and explain the physio- 
logical effects, indications, contraindica- 
tions, and principles of the application of 
massage. 

^ h. Recognize and explain the physio- 
logical effects, indications, contraindica- 
tions. and principles of the application of 
postural drainage. 

^ i. Given the necessary equipment in a 
simulated USAF Physical Therapy Department, 
administer therapeutic exercise, joint range 
of motion, extremity girth and leg length 
measurements, crutch and cane ambulation, 
massage, and postural drainage to student 
patients as prescribed on Standard Form 513. 
Consultation Sheet. 



5, l^asurpnyf^t Tft^t^ ;^»ul Tri tnnp 



2^BR9I330 



PLAN OF IHSTRUCTIOH (Contiiiu*4 



DURATION 
^ (HOURS) 



(1) 
(2) 

(2) 

(1) 



(18) 



SUPPORT KXrEHULl ANU ClllUAI., ( 



Instr uct i onal Materia ls 

i^ttntb-i^, Chapters fTnd 9 
•■SW 3ABR91330-II-4b, Procedures and Modalities 
" SW 3ABR91330-II-4C, Therapeutic Exercise 

Ai I'^ollllc'iyt^' Therapeutic Tests and Measurements 
*'SW 3ABR9l330-II-4e. Transfer Activities and Gait Training 

A udio Visual Aids 

fit ]bho. Range of Motion Therapy 

Training Equipment 
N-k labie with Slotted Heights (12) 
Ankle Exerciser with Slotted Weights (12) 
Wheelchair (4) 
Axillary Crutches (1) 
Foream Crutchos (3) 



Cane (2) 
Exercise Weights 
Goniometers (2) 
Tape Measure (4) 



(2) 



4>AI t 



It JUL m 



Tra iin'ng Meth ods 
Cectiire dnd^ Oucussion (16 hrs) 
Performance (18 hrs) 
Outside Assignments (12) 

Instructional Environment/D es i gn 

Ciassroow (16 "hrs) — 

laboratory (18 hrs) 
Hoine Study (12 hrs) 
Group/Lock Step 

Instructional Guidance 

BurTH^the periods of performance the instructors will insure that all 
required safety precautions are being p.-acticed by the students oSe 
instructor is required for earh 6 students during^he perforl^^^ Ad« 
nnnistor measurement test and test critique, f 01 item 5 d!S"he first 
two hours of the first training day follLinn comjletion of Jnft 5 oJ [Se 
^ . _ ^ _^ 



the 



II 



ERIC 
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1 
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l»m t ^ Ot IMM f ION ami; Utttt W»';.| Uli M . I. . r • 



^- Phys ical Therapy Hodal1tip< 

a. Explain the general principles of the 
physiological effects, indications, and 
contraindications for applying heat. 

b. Recognize and explain the physio- 
logical effects. Indications, contraindica- 
tions, dnd principles of the application of 
Infrared light. 

c. Recognize and explain the physio- 
logical effects. Indications, contraindica- 
tions, and principles of application of 
inolst heat. 

d. Recognize and explain the physio- 
logical effects. Indications, contraindica- 
tions and principles of the application of 
paraffin baths. 

^ e. Recognize and explain the physio- 
logical effects. Indications, contrainrMca- 
tlons and principles of the application of 
whi rlpool . 

f. Recognife and explain thn physio- 
logical effects, indications, conr.r;jindlca- 
t ons and principles of the applic;>tion of 
microwave diathemty. 

g. Recognize and explain the physio, 
li^ical effects, indications, contraindlca- 
t and principles of the application of 
ShtTtwave diathermy. 



3A0H9133O 



PLAN OP IHSimiCTIOM tContJnw.J) 



62 
(46/16) 



(2) 



(l.S) 



(l.S) 



(1) 



(1) 



(3) 



(3) 



JU"0«I MitFBIAI.l AHOCUIO<N.-( 



C olumn 1 Reference 
6a 

6b 
6c 
6'J 
6e 
6t 
69 
6h 



6i 

6j 

6k 
61 

6m 



Instructional Materials 

j A^'H 160-2, Chapters 2 and 9 

I 
I 



SW 3A0R9133O-ri-4b 

Tra j n tnq Equipment 
trrtravlolet Light { 6 ) 
Spot Quartz UV (6) 
Infrared Light (3) 
Moist Heat Paclcs (2) 
Cold Pack (2) 
Traction Machine (6) 
Paraffin Bath (12) 
Whirlpool (6) 
Electrical Stimulator (6) 
Microwave Diathermy (6) 



■" ttJUU la/S 



"l-'l r HO- 



STS Reference 

I]^n7pTrTTe{2)(a). ne(3){a), lle{4){.). 
lle{S)(a), lle{6){a). lle{7)(a) 



4a, 4b, Da, lie 
4a, 4b. 11a, TTe 
4a. 4b, 11a, TTe 



4a, 4b, 11a, TTilt 
4a. 4b. Ila, TTF^ 
4a, 4b, 11a. TTe 
4a, 4b, 11a. TTe 
lle(8){a). TTF 
4a, 4b, 11a. lie 
j1e(9)(a). TT? 



(9 



j1e(9)(a). 

^'ii!no)[?) '''f'OJf'')' 



ne{l){b) 
lle{2){b) 
lie 3)(b) 
. lle(4){b) 
. lle{S)(b) 
. lle{6)(b) 
. lle{7)(b). 

. lle(8)(b ). 



4a, 4b. Jla. lle(ll) 
4a, 4b. 11a. UtjU} 



lle(i3)(a ).^ffeiT3 

4a71Fr5ir3).iTtr 
lle(2)(b . lle{3)(b 
lle(6){b). lle{7){b 



a). lle(ll){b) 
T). lle{12){b). 



lle{ll){b). lle{12){b) 



11c. lle{l){b), 
. lle(4)(b), lle(S)(b), 
. lle{9){b). lle{10){b) 



II 



i3 
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PLAN OF INSTRUCTIOK (Continued) 


UNITS Of iNsruuCTtON AHO cmiCRiON oiijecTives 


OtiRATION 
^ (HOURS} 


3 


SUPPORY Mi^Yf Rut S anO CUiOAMC t 


^ h. Recognize and explain the physio- 
logical effects* indications, contraindica- 
tions and principles of the application of 
ultrasound dlathem^. 

• 

' 1. Recognize and explain the physio-^ 
logical effects, indications* contraindica- 
tions and principles of the application of 
electrical stiimilation. 

J. Recognize and explain the physio- 
logical effects. Indications, contraindi* 
tions and principles of the application of 
traction. 


(3) 
(2) 
(2) 


Training Eouipnient {Cont*d) 
Shortwave Dlathenny (6) 
Ultrasound Diathermy (12) 

Training Methods 
Lecture and Discussion (24 hrs) 
Performance (22 hrs) 
Outside Assignments (16 hrs) 

Instructional Environment/Design 
Classroom (24 hrs} 
Laboratory (22 hrs) 
Home Study (16 hrs) 
Group/Lock Step 


Ic. Recognize and explain the physio- 
logical effects, indications, contraindica- 
tions and principles of the application of 
ultraviolet light. 


(2) 


Instructional Guidance 

During the periods of performance the Instructors will insure that all tha 
required safety precautions are being practiced by the students. One 
instructor is required for each 6 students during performance hours. 


"^1. Recognize and explain the physio- 
logical effects, indications, contraindica- 
tions and principles of the application of 
cryotherapy, contrast baths, and contrast 
packs. 


(2) 






^ M. Given the necessary equipment in a 
simulated USAF Physical Therapy Department, 
adninister infrared light, moist heat, 
paraffin bath, whirlpool, microwave diathermy, 
shortwave diathenny, ultrasound dlatheniy, 
electrical stimulation, traction, ultraviolet 
light, and cryotherapy to student patients 
. s prescribed on Standard Form 513, 
Consultation Sheet. 


(22) 






PLAN OF mst AUCTION no 3ABR91330 




oi.OCr MO. ij j MO. 1Q 





45 



#2-15 



PLAN OF UlSf HUC1I0H {Contln^*^ 



i. 61vtf« th(! r>c€fss«ry tqufpnent and 
sup^lfts til • sliuUtfd USAF Physical Therapy 
Otp«rtmnt» tdnilfilstfr physical therapy care 
to stiKient patients as prescribed an Standard 
Form S13» Consultation Sheet, and maintain 
proper cleanliness and order of the physical 
therapy department and cqitipment. 



3ABR91330 



IB 
(24/4) 



MlPPOfff MAUKI*! S ahO r.iJipjiNCI 



Col umn 1 Reference 

7r 



STS Reference 

Mi™- 




Instructional Materials 
Arn 160-2, Chapters 9 and 12 

Trai ning Equipment 

k-K Tftbie with sTotted Melghts (12) 

Ankle Exerciser with Slotted Weights (12) 

Wheelchair (4) 

Axlll|ry Crutches 

Poreamf Crutches (3) 

Cane (2) 

Exorcise Welahts (2) 
Goniometers (2) 
Tape Measure (4) 
Ultraviolet Light (6) 
Spot Quartz UV (6) 
Infrared Light (3) 
Moist Heat Packs (2) 
Cold Pack (2) 
Traction Machine (6) 
Paraffin Bath (12) 
Whirlpool (6) 
Electrical Stimulator (6) 
Microwave Diathermy (6) 
Shortwave Diathen^y (6) 
Ultrasound Dlathem^ (12) 
Wringer fiucket and Mop (4) 
Broom (4) 



II 



PAGC HO. 



II 



ERIC 



iG 



i7 






Pt AH OF INSTRUCTION {CouUnu*^ 



OUIlAf ION 



PerforMnce (24 hrs) 
Outslik Asslfjtwnents (4 hr%) 

In strucHoofl Invlronment/Doslqn 
Liibordtory (24 hrs) 
Hoffw Study (4 hrs) 
Group/lock Step 

Instructional Guidance 

Reeinph«sl2« the InporUnce of practlclny safety precautions, maintaining 
safe envlroniiental conditions, and perfoninny equipment operational safety 
Inspections. One Instructor Is required for each six students to main- 
tain proper control and assure safety practices are observed. 



9* Related Training (Identified In course 
chartl 



9. Weasurement Test and Test Critique 



10. Course Critique and Graduation 



2 



3- v^9l3JCi 




11 



is 



3AbK9l330 



'r/T^^*!* 1^ '5NSTHUCT0H 



Ptiysical TTicrapy Specialist 



I ^ 



■LOCK TITLC 

Uasic Sciences 



ICSSON TITH 

Psychology of the Diseased and Injured 



(11 A>iwooM /Laboi moi y — 
7 hrs /Oh^i 



Ig^SON OUHATION 



Ccnplementarv 
0 iJs 



TOTAL 



7 hrs 



PAOI OATt 



l^FetrWi t JUL 



AflAOWA^H 



STS/CTS WgFgWCNCe 



SrS 913X0 



OATf 



2 S MAD T975 



5UP€IIVIS0R APPROVAL 



SiGHATUne 



OATC 



SIGNATUflC 



1 0 MA^ 



2 5 OCT r-f 



1 7 OCT i;.3 



2 5 APR 1975 



MECLAHMC^AHATION 



CQUI^MCNT LOCATCD 
IM LA«0«ATOHY 



CQUI^MENT 



CLAssrricD material 



ONAPHIC AIDS AND 
UNCLASSiriCO MATEMIAL 



N/A 



N/A 



N/A 



AFM 160-2, ChapV-^ 

SW 3ABR91330-I-3.^ 
Film: TF5963, At- 
mosphere for Therapy 
Voice Tape by Dr. 



) 



CRlTMlONOBJECTIVtS ANO TtACHINC STEM 



3a. Explain the psychological theories and processes of the diseased and injured. 
(Teaching steps listed in Part II) 





, , ^ ■ i ■ 

.'fMSTKUCrOM 1 




COOBSfc TITUC 

Physical Therany Specialist 


I 


• LOCK riTLC 

Basic Sciences 


Cell 


teSSON OUPIATtON 


cLAwnooM/Ljjboratory 


ijeaiwioi—t conpiinentary 
0 hrs 


TOT«U 

6 hrs 


Foi neFeiieNcc 


3 


»*ee o*Tt _ 

»-!^ 1974-1 1 JUL T ' 


S«l> 


S7S/CTS KCFeReHCe 


STS 913X0 


ia';r«i^74 ■ z 5 mar m 


su^envison A^MOvAt 


sioNATune 


0*Tt 


SIONATUNK 


DATC 




I 0 IWY U/4 




1 : SCT Q7S 


















FUeCLASS FRei^ARATlON 


CQUI^MKHT LOCATCO 
IN UAtOMATO^V 


CQUI^MCNT 
Pnou SOFTLY 


CLAsstriKOMA*rciiiAu 


OUA^NIC AlOt AND • 
UNCLAtSiriKO MATKNlAt 


N/A 


N/A 


N/A 


AW 16Q-2. ChajPT 
SM 3Afiraii30-I-5» j 
Physiology 
Fila: FK 3/78- 
llie Cell Stnicture, 
Unit of Lifeyr4e4-d«i 



?7 



CKlTFmON OiJCCTtVCS AMD TEACHING STCPS 



Sa* Recognize the structures and explain the fixnctions of tiie cell. 
(Teaching steps listed in Part II) 



ERIC 




f MOM ▼irtc 

licrvoig System 



tC5S0N OUHifcTiON 



jA,vmuw Cogp|a>entaiy 



fOT«t 



^AGC OATC 

1 1 jyi t' ^• 



0«T« 



13 



o*Te 



1 0 m 



2 5 fiVR r}75 



SiCNATUNt 



N/A 



CQUI^CMT 



i ' ocr W5 



N/A 



N/A 



a^A^NlC AiCi ANO 
UNCt ASSlriCO MATCHIAL 



CmTfmONOHJCCTtVtS AND TtACHiNC STt^J 



Filas: TF822/« 
HiBin Bo^ • Nervous 
Sy$t«i: FLC 16/100 
Exa» ot Ncurologioa 
stens A^/^J^ 



5b. Recognise the structures and explain the functions of the nervous systeas. 
(Teaching steps listed in Part II) 



ATC 



ERIC 



770 



52 




I 



Hcspiratoiy System 



•LUCK TlftC 

__Sa52C Science 



^5 



4 hrs/0 hr s 



Xtmm o ft Coo^Uiientary 



4 hrs 



IS Fih 11974 • I JUt 



5c 



913X0 



10 Jan 1874 



it., li ■ 



1 0 ¥AV W4 



1» ICTirt 



"4 «IOA«ro«> 



N/A 



N/A 



Clia£*IO*< objectives AMD TCACHINC ITf K 



AFM 160-2. Chip^'S 
SW IABR9li30*X^S 



FLC 11/92 Riesplratior 
in Man 



Sc. Recognize the structures and explain the functions of the respiratory 
system. 

(Teaching steps listed in Part II) 



53 



ATC '"r. 77« 



ERIC 




Pj'ysi cal nierapy Specialist 
_i_^ijasic' "Pierces 



42^ 



:i<-^c M/taboratoiy 
70 hrs 



. t-.$OH DURATION 

_l 0 hrs 



34 



TOTAL 



4 hrs 



-TS CTS RCFCRENCg 



vjPCftVISOl? APFPQVA,. 



■ia-;??BT-ta7A. 



2 5 MAR 1375 



I 0 f«7 1974 



2 5 APR 1975 



N/A 



OATH 



N/A 



CUASSiriEO MATERIAL 



N/A 



' ; ; *V '^^<ECT>VES AND TgACHINO $T€PS 



OWAPMIC AjOS and 
UNCUASSlFiCD MATgWi^u 



AFM 160-2, ChS^ 
SIV 3ABR9li30-I-S 



*hysiologY 
■ilnis: TFS: 



227A Human 



Body - Circulatory 
System; FlC 22/ 2S, 
Varicose Veins; RC 
23/91 The Work of the 
Heart 
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7c. Recognize the lower extremity structures and explain the fimctions of bones 
and their selected parts, the joints and their selected parts, the newes. and the 
imscles which are the prijne movers for the lower extremity. 

(Teaching steps listed in Part II) 
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PSYCHOLOGY OF THE DISEASED AND INJURED 

OOJECTIVES 

""''y "'^'^^ **0rkl!00k you win be able to explair the 
psychological theories and proce?-3S of the diseased and injured. 

INTRODUCTION 

" ? P^'yj^cal therapy specialist, are going to be dealing with patients 
L*^ ^'•''^•<^,<HJ««5«s •"•l injuries. In working with these patients you ar- co<nc 
w oe deallnfl with people who are from varying backgrounds and who will react <:i"r.rir.' , 

"^'""^ l^i^ry. You will have to cope with the attitudes of these oat'«^:s 
and how you cope with them will affect how well the patient responds to the trea^ner' 
program that has been established for him. 

I.'IFORf'ATION 

PSYCHOLOGICAL REHAIILITATION OF THE PHYSICALLY DISABLED 
Body Symptom Which May be Affected by Disease or Injury 

««<1^5!.?^ VOLUNTAAY WSCLE CONTROL. This may endanger the patient's means for 
manlpuljt ng and control ing his own envirowntnt. He tnay not be able to walk nom«nv, 
his activities of daily living may not be normal, i.e.. eating, dressing, bathlno. ' 
«e inust depend on others temporarily, if not permanently. This causes the patlwit to 
regress to more of a childlike relationship with others. 

LOSS OF SENSATION. PERCEPTION, AND AWARENESS. These critical avenues of contact 
may be lost or compromised at the time (Khtn alertness and reception of these stlcuH 
need to be at their very best. This pttlent will frequently be seen with * blank, 
masked face and his behavior factors will not b* as noticeable. Voluntary muscle 
control may return or b« compensated for by some type of brace. Yet. the individual 
may not be able to function effectively because of a partial or complete perceptual 
loss. This perceptual loss may be hearing, touch, or position-sense. 

LOSS OF SPEECH (APHASIA). One of baby's first approval experiences is the way n*s 
parents react to his first attempts at talking; especially his first word. The oa&y 
soon realizes that speech can be used to get the things he wants and get people to do 
the things which he wants them to do. One of our irost powerful methods for relatino 
to people is removed when we lose our speech. When a patient loses his speech he may 
revert to more primitive techniques for controlling his surroundings. Not being able 
to speak, the individual may regress to childish insistence and infantile temper 
tantrums. Having lost his speech the patient may retreat to a state of depressed 
dependency and will denand that we take care of him as if he were a baby. Some patients 
react with gross anxiety. They are not able to understand their Impalment and are 
afraid they have lost their mind and wonder if anyone realizes their problem and win 
provide for their needs. Some are so troubled that they will withdraw into a state of 
encapsulated apathy which is a defensive attempt at avoiding all st»-ess. 
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LOSS OF 80WCL AW HMOin COflTTOt (IICONTINENCE). Developing control of bom' a^- 
bt«dder «ct1vft1cs Is another early approval experience which the child learns tc jse :o 
extract approval froin his parents or punish thew. A child's attltud*^ toward clea' t^'^s, 
shafiw, and nuturlty are closely Involved In the developwnt of contl'-.^nce and if th-s 
vital function Is Impaired In adult life, he may return to^hU ''cn^r attitudes- When 
a oatlent returns to his former attitudes It result-. In shame, feelings of uncleaniiness 
and not being adult, or fear of displeasing others. The reactions of those who are 
responsible fo^' the bodily care of the Impaired person are Important in approving not 
approving his self doubt. 

INTELLECTUAL RESOURCE*} AFFECTED. Some of the following intellectual resources ray 
be affected and art seen In persons having a chronic brain syndrome. Poor judgment, 
disorientation to the extirnal efivironment* not able to remember newly learned material, 
not able to plan for the fuxvrt. and defective abstract conceptualization. The patie'^t 
ia> consciously nr unconscious^ *oe aware of his deficiencies and resort to different 
compensatory mechanisms such as witt:<rawal, denial, and confabulation. 

LOSS OF ESTEEM. Physical strength, speech* independence, and vocational skilh ere 
the functions through which valccs a^e established. If any of these ^unctions beccce 
impaired, the sense of value is lessened and results in a fall in esteem. The patient 
is viewed by others and himself as inadequate, incompetent, infantile, and even Insane. 

DECREASE OF PIELATENESS. When the channel of contact with other people is partially 
or completely lost It results in a breaking off of previously meaningful and supportive 
ties with family, friends, and co-workers. 

CHANCE IH 800Y IMAGE. Since babyhood an individual has developed a psychic con- 
ceptualisation of his body. When psychic conceptualization is altered by a change in 
the body's function or structure a vast readjustment and adaptation is re^^uired. Facial 
paralysis, limp arm, awkward walk or limp, and th« loss of a body part presents a severe 
threat to one's bodly image. 

SEPAKATIOM AM) ROLE CHANCE. Being admitted to a hospital or rehabilitation center 
separates the patient from home, family, work, and the social roles he has played in 
these areas. This results in the temporary loss of valuable sources of gratification, 
esteem, security, an^ identity. 

Different Wayt ^<espond1ng to Disease or Injury 

RECRE^5I0H. When a patient cannot use his usual physical and personality resources 
to face physK-4l and intellectual harm, he will regress or revert to techniques he has 
used in the past ^Ach may be quite primitive. He may remember the childhood rivalry 
with his brothers or sisters. He may try to control* manipulate, or punish medical 
staff members by being obstinate. A patient will show severe regression by beinc 
extremely dependent and depressed. Two different types of personalities are seen in 
excessive dependency. One is the individual who has always been dependent and his 
medical condition gives him a good sound reason to continue his dependency. The other 
is the compulsively independent person who has never been allowed to express his 
dependency needs. His medical condition opens wide the doors to a lot of previously 
repressed ideas. 

DENIAL. This is rather a severe departure from reality and is usually seen when 
some degree of organic brain dysfunction is present. The patient may deny his impalrren 
and his behavior will express the thought, "I am disabled; so what, it doesn^t bother le 

ANXIETY. The greatest source of anxiety is being aware of the fact that one's 
continuance is threatened. Having been close to death and not knowing when it wiM 
naopen again. 

2 
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outwjrdly. Imnrdly 1$ pwttlng the b1«ne on jelf. Outwrdly Is pu-:'-c the b'i -. - 
soffebody else. , «. e . . , 

e^-^i^f^fJ^"'^!?!* ^* • to ►--Irig lost $3MtMng and tie patlen: wro "as 

some medicol cotidUlon mey hm lost severol thf'-^s. Depression should become aoos'^-v 

J. JiTbTiSoJ^JS °' '"P-^"*"*- ^•P^*"^"" "0- ""one *.c>re".. 

WITHOWWAL, The p«ti»nt miy choose not to deal ectlvely v<<th the challenge of 
real'ty and «.lll consciously retreat Into oeec passivity or apatny. 

T>,-«^1;^!I°^^^" * ""J^'" '"■•!'' reality which may result fron severa! factor 

""•'■•l ^^fjtrtnt types of psychotic reactions. Acute confusionaJ or ce'^^^o. 
spates, such as ftarfulness, agitation, and disorientation. Psychotic des'ssslo". s-.c 
as trwtlsffl, refusal to eat, suicidal behavior. Schizophrenic rMctlons. such as s»-js';' 
hallucinations, catatonic withdrawal or eicttement. 

Pf^l*"^ «ccept$ reality and works In constructive, purpose' 
activities to regain his normal function. 

Phases of Adapting to Olscasc or Injury 

SHOCK. This Is the tint that the patltnt Is not sure of his body and Its funct'o^s 
and Is not sure that life Itself will continue for him. 

DENIAL. Shortly after the tlint of shock, restitution by denial takes place. This 
gives the personality resources a period of time to recover. 

TURBULENT AWARENESS. This phase Is most frequently experienced by the younger 
. patient who has not learned to control his aggressiveness. The Indlwidjal will be qu«ck 
to perceive any Intra-staff conflicts and h« will use these to project his hostilities 
away from himself. 

WORKING THROUGH. This phase is longer than the others. If the previous phases have 
been handled properly the patient's faith and thrust In the empathy and understanding 
of the medical staff will have been developed. This is the phase In which the patient 
enters Into a therapeutic alliance with the members of the medical staff to cvercone 
his medical condition and dependence. During this tiine the patient cets to explore 
reality and continues probing the avenues of hope even though he mayl at times, retreat 
Into areas of frustration. 

SEPARATION ANXIETY. Just before the patient Is discharged from treatment he may 
realize that he will have to face the outside world and that he may h«e to do it before 
he has fully recovered from his medical condition. This may result in a short oerlod 
of emotional turbulence similar tc the turbulent awareness phase. To help the patient 
rake An easy transition from the protective, accepting treatment environment to the 
outsU'e world, it will be necessary to Increase support and envlrnnmental minlpulalion 
such as: 



1. Vocational planning 

2. Family counseling 

1. Physical modification of the home environment 
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MWTATKW. After i>eifig rtluu^ frm the rf«d<c«1 tnvlrofwnt the p«t1«nt 
rirMdu^}\y test otjt his horne envfrcraent en^ th€ My tht conpgnUy icccptn him. ^-m 
•"paction of th« patiwt to htj h(p« envlroment and cow«u«Uy dtPt^ on th« confldtr- . 
and se»f-<stwff he has developed dyrlng the period of his treatmef^t. The acceptance ^ 
'''s famHy. etriployer, and society plays an equally important part in ats reaction. 

^anagewent of the Diseased or injured 

TJMC. Oaring this period l^f* patient -mi^t cow face-to-face with the meaning of 
'^I'i f^cdical condition to h1mse•^ is Jr internal struggle which re<juires support 

'rr^n his family and the mtdical st^^f. Thts oerlod begins ^hen the patient first realties 
vndi losses have occurred because of his rtedtcai condition and the period ends when he 
•.''^"er'- the woritlng-througn pnase. 

PATIENCE. TOLEMIKE. m UHOERSUNOIfiG, During the early phases of adapting to 
cisease or Injury, the Pat1e>n feels very helpless and has very little self-confidence, 
it Is very Important t>r«t the nedlcel staff use patience^ tolerance, and understanding 
wben dealing w1t*i the patient at this time. 

When the patient is in the turbulent awareness phase these three qualities must 5e 
used to the maximum, 

The use of these three qualities Is very important in establishing the coordination 
of the treatment activities between tht patient and the medical staff. 

E5'JCAT10P« m ORIENTATION. Giving tht patient infematlon about his medical condi- 
tion enatjles him to confront rtality in gradual steps and rtcognixe the areas in which 
recovery can or cannot be expected. This information may be given in various ways; 
such as. doctor-oatient bedside charts, team conferences to which the patient has been 
invited, or lecture/discussions to groupi of pitients. 

Establishing trust and confidtnct in tht medica] staff *s ability to aid in the 
patient's recovery can be done by informing tht patitnt that there is a predictable and 
structured course for his recovery. 

ALLOWING CONTROL. The patient needs to progress from dependence to control of self 
and soitetimes control of others as he improves. In any decisions affecting his treatment 
program, his Ideas and feelings need to be considtred. 

THERAPY HOOALITIES. At this time tht patitnt is reoriented to activity instead of 
passivityv success instead of failure. Tht rtstoring of function is emphasiztd and tht 
loss of function is deemphasixed. The pent^^up aggressive impulses are released instead 
of being suppressed through bednitt and inactivity. 

ATHOSPHERE OF HOPE, OPTIMISM, AM) RESPECT. If complete recovery is not obtained 
from tht treatment program the pttient should bt encouragtd to rttum hoaie and give tht 
natural htaling process a chance to work, with the hope that future treatment efforts 
will be possible. 

MILIEU. ThJ5 patient's need for solitude nwst bt respected as resocialization is 
started. Activities for tnt patient should be provided which use his remaining functions. 
Avoid long periods of unschtduled time. 

To avoid confusion from frequent changes of room, personnel, or procedures, a well - 
structured, constant environment is needed. This is especially true when working with 
elderly patients. 
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fnr.!!!^"'*® 2^ INFORMED. Tht in«ctiv1ty which the patient's medical con-.-- 

l;''°!i'K/°^ ^ "«<li<:»l treat- '9 .im as a coT.o'.ce 

fPOT the^Stl fMtffl'nt program. It is not necessary to ^Min npm,ic.,r.,. 

(Pent program 
treatment program 

H„„^5S"2I2"!!''^ AND PSVCHO-ACTIVE DRUGS. To helo the patient accept his medical cond' 
^ilLlA iJ^tiy, begin-.g. it is frequently necessary to use some supportive 

rfnl^I? ^' P«nnit3 some regression while the patient's weakened sgo 

repairs its defenses and gets ready for the stren-jous phases ahead. 

supportive techniques which may be used are: reassurance, opportunity ^or co-r 
nIn5noW?n^ grievances, opportunity for suggestion, persuasion, and environmental 
goals " ^ * <=^«"9e of room, and presentation of li'^<:eC 

K- ^^UI"^"? l*^ ^*^V P*'"' °' ^""e'timnt program insight-directed psychotherapy -ray 
5nH M .4° *^^!!?* "^^I*"^ ^" understanding the meaning of his medical condUion 
ana his reaction. This will also provide the psychological enviroiwent for self- 
aopraisal and revision of coping techniques. 

Reactions of the Med1c*l St*ff to the Diseased or Injured 

■ n. fl^ ^^^^'^^ ^"^ ''^^^^^^ STAFF VIEW THE PATIENT. The patient is a dependent 

^lAi.,^ . dependency may not be tolerated by some members of the medical staff. The 
medical staff member may be struggling with his own feelings of dependency on his spouse 
or parents. The Rescue Fantasies" of the medical staff member may be jeopardized by a 
chronic incurable disease. The medical condition of the patient may aroyse a fear of 
Old age to some mcnbct-s of the med1c*l staff. The conflicts involving the medical sta 
T^.!!;!-*"!!;* ^ transferred to the patient. If the medical staff member can 

interpret the patient s medical condition as partial death, he will be bringing himsel 
face-to-face with the ultimate victor In the struggle against disease. The precedina 
factors and the feeling they stimulate may either challenge or threaten the medical ' 
st*fr member and he will consciously or unconsciously retreat to anxiety-control 
mechanisms taken from his past life experiences and habit formations. 

FREQUENTLY SEEN MEDICAL STAFF REACTIONS 

1. Some medical sUff Mmbcrs exhibit owiipotence and omniscience in which an aura 
patient'" *" pseudomastery substitute for empathy and involvement v<itn 

2. Other medical staff members may retreat into feelings of inadequacy resuUmq 
in impotence of medical care. . 

3. Stin other members of the medical staff will react with hostility, rejection, 
and ultimately withdraw from the patient who threatens him. 

MEDICAL STAFF ADAPTATION. If the members of the medical staff are aware of the 
reelings and as they develop comfort and experience in working with patients they will 
t>e able to use the techniques of healthy adaptation and real ity-confrontation wnicn they 
expect th* patient to use. 
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10. When a channel of contact with other people is partially or completely los:. 
pe''Son will suffer from a decrease of 

11. When a patient cannot use his usual physical a'^a persona lit) resources co 'ace 
physical and Intellectual harm he will tend to 

12. A severe departure from rea!'*y 's called 

and IS usually seen when some degree of 

:s present. 

li. The greatest source of anxiety is being aware of the fact that one's 

is threatened. 

14. Hostility may be expressed in two ways 

and . 

15. If depression does not become apparent in the patient it may be uue to several 
reasons. 

a. 

b. 

16. When the patient does not choose to deal actively with the challenge of reality 
and will consciously or unconsciously retreat into deep passivity, this is referred to 

as 

^7. Psychosis is a . 

18. List three types of psychotic reactions, 
a, 

b. 

c. 

19. List the phases of adapting to disease or injury. 

a . 

b. 



d 
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REVIEW EXERCISES 

List the body symptoms which may be affected by disease or injure. 

a. 

b. 

c. 

d. 

e. 

f. 

9. 

h. 

i . 

2. Which symptom may endanger tli^ patient's means for manipulating and controlling his 
Own environment? 



3. If the patient is frequently seen with a blank, masked face, it may be said he is 
suffering from loss of 

A. When a patient has a loss of speech it Is called 

5. One of a baby's first approval experiences is 

6. One of our most powerful methods for relating to people is removed v^ien we lose 



7. If the patient loses bowel and bladder control he may be 

8. List the intellectual resources that may be affected in persons having a chronic 
brain syndrome. 

a. 

b. 

c. 
d. 

e. 

9. P»iysical strength, speech, independence, and vocational skills are t^e functions 
through which values arc established. If any of these functions are impaired a p»»rson 
win suffer from 

6 
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20. The shock phase of adapting is the time that the patient is not sure of 



2'. The phase of adaptation that is longer than the others is 



22. The phase of adaptation the patient may realize just before discharge from 
treatment is 



23. Information about his condition and his future prospects may be given to the 
patient in various ways, including: 

a. 

b. 

c. , 

2^. A well structured, constant environment is needed to avoid 



2S. The inactivity which the patient's medical condition forces upon him should not be 
made worse by the medical staff treating him as a 



26. If complete recovery is not obtained from the treatment program, the patient should 
be encouraged to 



27, The rescue fantasies of the medical staff member may be jeopardized by 
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PHYSIOLOGY 



OBJECTIVE 



Mter completing this study guide and workbook you will be able to recognize 
the structures and explain the functions of specific body systems. Specifically, 
you will be able to recognize the structures and explain the functions of the 
cell, nervous system, respiratory system, cardiovascular system, lymphatic system, 
renal systetn, integumentory system, body's heat regulatory syste, and the muscular 
system. 

INTRODUCTION 

In physical therapy the treatments that we administer to our patients have 
important effects on the various physiological systems of the body, it is essen- 
tial that you have an understanding of the structures and functions of these systems 
so that you will be able to understand the ways in which different treatments 
affect the systems and the body as a whole. 

WIFORMATION 



Functional Organ izatioa of the Human Body 

The eel! is the basic living unit of the body. There are approximately 
ICO trillion cells in the human body. Each organ of the body is made up from 
many different cells. All of the cells which make up an organ are held together 
by intercellular supporting structures. There are several types of cells. Each 
type has a special job. for example, the red blood cells which carry oxygen from 
the ^Jngs to the tissues of the body.. 

The cells are automatons. They can live, grow, and provide their own special 
functions. Cells must have the correct mixture of oxygen, glucose, amino acids, 
fatty Substances, ano different electrolytes available in the tissue fluids of 
Che booy. 

Almost all cells can reproduce themselves. If a certain type of cell is 
destroyed the remaining cells of that type will keep dividing until the right 
number of cells is present again. 
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'he adult human body is about 56 percent fluid. Within the body there are two tvoe 

Of rjuid. 

|- Intrjcellular fluid which is the fluid inside of the cells. It contains 
large amounts of potassium, magnesium, and phosphate ions. 

^Ho''"in""",': ^'^^^'^ sP«es outside 

0. the cells. It contains large amounts of sodium, chloride, and bicarbonate 
ions Nutrients for the cells such as oxygen, glucose, fatty acids, and amino 
dc.ds are also contained in the extracellular fluid, along with carbon dioxide 
and other waste products rrom the cells. It is in constant motion throughout the 
bod/ and IS .nixed by the circulation of the blood and oy diffusion between the blood 
^ J^/ extracellular fluid also provides the environment in 

^"'^ ^^^^ '5 "lied the internal environment 

Or ^ne body. 

Homeostasis in physiology means the maintenance of constant conditions in the 
internal environment. Basically all the organs and tissues of the body work to 
aintain these constant conditions. 

'. The lungs provide oxygen for the cells. 

2. The kidneys maintain a constant electrolyte concentration. 

The gastrointestinal tract provides the nutrients, 
-unction of the Cell 

_ We must first understand the basic organization of the cell and the functions 
or -ts component oarts before we can understand the function of the organs and other 
structures of the body. The eel) is more than just a minute bag of fluid, chemicals, 
and enzymes. There are some very highly organized ohysical structures present 
'-l " ; '^^^^ '^'^'^'y organized physical structures are called organelles 
^he organelles are just as important to the activity of^the cell as other components 
of the cell. The major organelles which will be briefly discussed are the cell 
memorane. nuclear menbrane, mitochondria and lysosomes. 

All the physical structures of the cell are lined with membranes which are 
similar in structure and this common type of structure is called thr unit membrane 
The unit membrane is composed primarily of a thin layer of proteins, a thicker 
layer of lipids, and another thin layer of proteins. The cell membrane is the 
outer covering for the cell. It holds all the other eel 1. structures and constituents 
It IS thin and elastic, approximately 75 to 100 Angstroms thick (one Angstrom 
equals 3ne ten nil Month of a millimeter or one 254 millionth of an inch. 

The outside of the cell membrane is covered with a thin layer of mucopoly- 
saccharide. This makes the outside of the cell different from the inside so that 
tne cell membrane is polarized. When the membrane is polarized the chemical 
reaction of the inner surface of the cell is different from that of the outer 
surrace. ihere are pores in the membrane which permit water and urea molecules 
to pass between the interior and exterior of the cell. 



Cytar.!asn: 



This TS 3 fluid like substance which is in the space between the cell nienbrane 
and the nuclear membrane. The cytoplasm contains mostly dissolved proteins, 
glucose, ano electrolytes (potassium, magnesium, and phosphate ions). Frequently 
the cytoplasm iirrod lately beneath the cell membrane is jelled and is called the 
cortex or ectoolasm. The cytoplasm between the cortex and the nuclear membrane 
is liquefied and is called the endoplasm. Two Important organelles are located 
in the cytoplasm - mitochondria and lysosomes. 

tocnondr ia 

They are present in the cytoplasm of all cells. They are responsible for the 
release o^ energy used to form adenosine triohosohate (^^P)* '^^ed to 

supply the energy needed during muscle contractions. 



nese are the digestive organs of the cells. 
Nuclear Membrane 

!t separates the cytoplasm from the nucleus and its constituents. It forms 
the little bag which contains the nucleus, nuclear sap, and chromatin material. 
The nuclear membrane is actually a double membrane with a space between them. 
There are pores in the nuclear membrane whicn permit tre movement of substances 
between the nuclear sap and the cytoplasnr.. 



This is the control center of the cell. It controls the chemical reaction 
of the cells. It controls the reproduction of the cell. The nucleus contains 
large amounts of deoxyribonucleic acid which has been called genes for years. 
The genes control reproduction. During reoroduction the cell splits by a specia« 
process called mitosis. This forms two daughter cells and each receives one of 
the two sets of genes. 

Ingestion by the Cel 1 

For the cell to live and grow it must have food. It gets its food from the 
fluids which are around it which are the extracellular fluids. There are three 
methods which the cell uses. 

DIFFUSION. The food substances pass through the pores in the cell 



ACTIVE TRANSPORT. These are special carrier substances which carry the 
foc^i substances through the cell membrane. 



lysosomes 
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PINOCYTOSIS. In chis nethod of getting food substances, the cell actually 
c'^uifs some of the extracellular fluid. Pinocytosis occurs when certain substances 
"ome in contact with the cell membrane (proteins and stronq electrolyte solutions 
Ke Jttractefl to the cell membrane). When protein molecules or eleitrolyte 
"olecules corf»e m contact with the cell membrane they become attached to it. This 
auses the surface tension properties of the membrane to change in such a way that 
tne :^e'"brane invaginates (the infolding of one part within another). Immediately 
ifter this the invaqinated portions break away from the surface of the membrane 
ind ^or-s a oinocytic vesicle which penetrates deep into the cytoplasm. Pinocytosis 
" t.'"'^ only way which the protein molecules can pass through the cell membrane. 

'<o/e«'.ent of Ihe Cel I 

'ne most mportant type of cell movement occurs in the specialized muscle cells. 
These cells make uo almost one half of the body mass. This type of cell movement 
wUi oe discussed in more detail later in the course. There are two other types 
ceil movement which will be discussed here. 

AMEBOID MOVEMENT. This is the movetnent of the entire cell fn relation to 
Us surrounainqs. An example is the movement of the white blood cells through the 
tocy tissues. Ameboid movement begins with the protrusion of a pseudopodium from 
one end of the cell. The pseudopodium projects out away from the body of the cell 
and then the remainder of the cell just moves toward the pseudopodium. 

CILIARY MOVEMENT. Cilia are sharp, oointed, hair-like structures which 
oroject 3 to 4 microns from the surface of the cell. Ciliary movement occurs 
along tne surface of the cells in the respiratory tract and in some areas of the 
'"eproducti ve tract. In ciliary movement the cilium moves forward with a very quicr 
stroke and bends sharply at its projection from the surface of the cell. It then 
•"oves backward with a slow, whiplike movement to its starting position. The quic^ 
forward stroke pushes fluid in the direction of the ciliary movement. The slow, 
w»^iolixe movef^ent to its starting position has very little effect on the fluid. 
As a result, the fluid is constantly pushed in the direction of the forward stroke. 
Tre ciliated cell^ are placed so that movement will be in the same direction. 
T'^is >s a Qocd way for moving fluids from one part of a surface to another. Ciliary 
^venent provides a good method for moving mucous out of the lungs or moving the 
ovun a)ong the fallopian tube. 

^ecroduction of the Cell 

Most cells are continually growing and rep>^oduc1ng . The newly reproduced 
:e'ls take Che olace of those that have died. This maintains a complete comple- 
T^ent of cer»s in the body. The reproduction steps, as with almost all the other 
events of the cell, begin in the nucleus. 

The first steo is the duplication nf a11 gents /ind all th^ chrcmosnnies 
the ce\ 1 . 

The next step Is to divide the two sets of genes between two separate 

nuclei . 

3. The final step Is the splitting of the cell Itself to form two new 
daughter cells and this process is mitosis. Mitosis lasts about 30 minutes. 



.he complete life cycK* of a cell which is not inhibited in some way is about 
10 tc 30 hours from repro<x::tion to rep?X)duction, There are almost always inhibi- 
tory controls which slow or stop the uninhibited life cycle of tha cell to vary from 
about 10 hours for the stimulated bone marrow cells to an entire lifetime of the 
humar body for nerve cells. 

^:^r the nomal human body thft regulation of cell growth and reproduction is 
-mostly a mystery. Some types of cells grow and reproduce all the time, for 
exarrple, the olood forming cells of the bone marrow, the qerminal layers of the 
and the epithelium of the gastrointestinal tract, 

S:me tyoes of cells do not reproduce for many years, for example, muscle cells, 
tynes of cells do not reproduce during the entire life of the person, such as 
"^y neurons. Most cells of the human body can reproduce continually but the rate 
0-' -eo^oduction usually remains slowed down. However, if there are not enough 
ceTs of a particular type 1n the body, this type of cell will grow and reproduce 
very rapidly until the correct number of cells is available. For example, sevon- 
eighths of the liver may be surgically removed and the cells of the remaining one* 
eighth will grow and reproduce until the liver mass returns almost to normal. 
This same effect occurs for almost all the other cells of the body, the exception 
being the highly differentiated cells such as the nerve cells. 



Transport Through the Cell Membrane 



The intracellular *luid, the fluid -Inside the cells, is very different from 
tho extracellular fluid, the fluid outside the :eils. The extracellular flj-i 
rontains Urge amounts of Sodium (Na^-), 142 mEq/1 and Chloride IC1-), 103mEa/l. 
The ^^tracellular fluid contains large amounts }f Potassium (K+). 141 mEq/1 and 
P'^osphates 75 nEq/1. The extracellular fluid contains small amounts of Potassium 
{K^) : 5 mEq/1 and Phosphates, 4 mEq/1. The intracellular fluid contains small 
amounts of Sodium (Na^*-), 10 mEq/1 and Chloride (C1-), 4 mEq/1. 



Constituent Extracellular Fluid Intracellular Fluid 

Sodiu.n (Na*) 142 mEq/1 IQ mEq/l 

Chloride (CI-) 103 mEq/1 4 rr,Eo/l 

f^otas^iuin (K*) 5 mEq/1 141 rnCq/l 

=>hosphates 4 mEq/1 75 m£q/l 

^ /here are several other constituents in the extracellular and intracellular 

•»u:ds. ihese four are used just to show the difference between the two fluids. 



'he extracellular fluid circulates in the spaces between the cells anri nxes 
w):h the blood through the capillary walls. Gecause of this, the extracellular fluiJ 
S!i jlies the cells with the nutrients and other 'jubstances which they need to perforn 
. -"■^-r-.ons. f^'^fore the ':el' C">n •j<^ thesi* lutri^nti and other substances 
wnicn are >n the extracellular fluid they have tc be transported throunh the cell 
meinbrane. 



5 77 



5* 



ncr^ .u\ two .:iajor processes used for transportino substances throuqh the 

..orn?Ji'''iHll°/'<V I!*^^ '^^""•"^ 0' substances in a random fashion caused 

ay -normal kinetic motion or the continual movement of molecules amono each other 



'h/cpn l^hr^!! ni^'r! ""Vr" substances can diffuse through 

^h!ounh ,r^^h ^ ^ ^* substances become dissolved in the lipid and diffuse 
w?n rt?^f.^'. th n""! diffusion occurs in water. (2) The substances 

-«n diffuse through the minute pores that pass directly through the cell membrane. 

► ACTIVE TRANSPUT. There arc no substances which can diffuse against a 
.oncen ration difference or "uphin." The process of moving molecules uphn, 
.'.iinst a concentration difference is called active transport. Very y-tall -nti- 
f s of sodium and potassium can diffuse through the pores of the cell mcmbi e 
^il^thH rp ^' ^!?« of the two ions would become equal inside and out- 

flt rl^^ « systw 1$ provided to rMOVc the sodium ions from inside 

the cell and putting the potassium ions inside the cell. 

nf Jll'J^J^r '°r transport of sodium and potassium in all the cells 

of the body is called the sodium pump. It works like this: 

I: ^II*^**^^*' ^"»^'** "11 comblntf with the carrier 1 at th« nwibranc to 
ronn nil, 

2. Tht NiV wves to tht outer surface of ttm maibrants whtrt tht sodlw (Na) is 

3. Carrier Y then changes its chMlcal composftlon to becoM carrier x. 

4. Carrier X th«n coablntt with poUsstim (K) to fom W. 

5. KX thtn moves to tht Inntr lyrftct of thtMifartM. 

6. K is split from X. 

7. X changes its chemical coaposltlon slightly to btcoM Y and tht cycle rtotats 
Itself. ^ 

K ^ ^^-J^^^"" P^P very Important to many different functioning systens of the 
?S^;„J^! -nuscle fibers use tht sodium p««ip for transmission of impulses. 

The sodium pump prevents cellular swelling of all cells of the body. 

Cell Membrane Potentials 

^K./"*"^'^^^ °' ^'^y ^«^« electrical potentials existing across 

their membranes. Some eel s such as the nerve and muscle cells are excitable. Cells 
which are excitable are able to transmit electrochtnical Impulses along their membranes. 

1, , OEVELOPMOrr OF ■ ^RAME POTENTIALS. Both the extracellular .^nd intra- 
llllfitl ?r, , u*? • * -olytic solutions containing the same conctntrations of 
negative ions (anions) positive ions (cations). Generally an unusually large 
number of negative ion* , umulate along the inner surface of the .;e11 n^embrane 
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electrical value of 85 Pllllvolts, 

There are t*<o basic means by ^Ich f^rene potentials can be developed, 

a. Active transport of ions through the cell we^rant which causes 
Imbalance of positive and ntgetlve charges on tht two sides of the cell mm 
The action of the sodium puRip can develop a rnwibrane potential. 



rapid changes are called the action potential. 

Some factors which may cause an action potential are: 
e Electrical stimulation of the membrane, 

e Application of chemicals to the m»snbrane causing an increased per- 
meability to sodium, 

e Mechanical damage to t\u membrane, 

• Heat or cold of sufficient intensity to alter the normal resting state 
of the membrane, 

e Any factor which alters the membrane's resting potential. 




inbrene resulting In • concen* 
of the membrane causing an imbalance of 



the chargfts. 





impulse u w: *i iravei ov«r \nm «:nvirc i..«n,wi.ii^ 
law and applies to all normal excitable tissue 
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EXEtCISE 

1. The tesic living unit of th« body 1$ tht 



I -lis arc? «ulom«to«$, ^Ich mtins thty can 



There 4re tiio types of fluid In the body 



'I. The fluid In the spaces outside the cells Is celled 

5. The miintenince of constant conditions In the Internal envlron^nt Is called 



6, The cell has soiwe very hlflhly organized physical structures called 



7, The major orsanelles of tht cell are 



8. The meaibrtne that lines tht physical structures of the cell Is called the 



9. The outer coverlng.of the cell Is called the , • 

10. The outside of the' cell Rtiabrane Is covered with a thin layer of 

Mhlch Mkes the outside of the cell different froa» the Inside, 

so that the cell mtAitrant Is polarlied. 

11. Cytoplasm is found In the space l>etween the , 



\2. Hitochondria are present In the 

all cells. 

13. ATP (adenosine triphosphau) 1* to supoly the energy needtd durino 



14. Lysosoiiea are the 



15. The nuclear meaibrane separates the 
^ro« the 



16. uiereare in the nuclear laeiBbrane 



¥*h1ch permit the movwient of substances between the 
and the « — 
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17. Tht control ctnttr of the stll U the '"^ 

controls the 

of the cells. 



18. Another nine for deoxyribonucleic wld 1$ .. — • 

19. The cell gets Its food from the fluid eround ft Oilch Is celled _ 

fluid. 

20. When food substences through the pores In the cell menibrene this Is celled 



Z\ The orocess by t*1ch the cell ectuelly engulfs food substances Is celled 



22. Two types of cell movewents «re 



23. m cell reproduction *ihe« the cell splits Into l-o new deughter cells the 

process Is celled ■ 

ZA, An exieiple of « type of cell thet gro-s end reproduces ell the time Is 



25. An eMffiole of e cell thet does not reproduce for neny yeers 

26. The type of cell thet *<ould not reproduce et ell Is . 

27. The t«o Mjor processes used for trensportins subsunces through the cell^ 

membrene ere ■■ *^ ■ * 

21. The process of mowing wleculet uphill egelnst e concentretlon difference 
Is celled ^• 

2g. The system for ective trensport of sodium end potesslum In nil the cells of 

the body Is celled the . ^" 

30. The tm besic wens by which membrene potentlels cen be developed ere 

end — 



31. List five fectors iihlch mey ceuse en ectlon potentlel. 

e. 

b. 
c. 
d. 
e. 

32. Once en ectlon potentU. sUrts the trensmls.'.or. =f -n Irrpulse it -111 trevel 
over the entire m»brene end this is called 
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THE NERVOUS SYSTEM 



Oivnions and Sheath of a Neuron 

A neuron is a nerve cell. It contains a cell body which has proto|)1«mii 
processes or extensions. Since the neuron is a cell, it is the functional and 
structural unit of the nervous system. Therefore, you muH learn how it functions 
if you are to understand the physiology and pathclogy of the nervous system. 

A neuron has three main divisions: cell body, dendrite, and axon. The cell 
body or min portion of the neuron Is responsible for the life processes of the 
neuron. If this area is destroyed, the entire neuron dies. It should be noted 
here that neurons lack the ability to reproduce which is a characteristic of 
other cells. The dendrites are protoplasmic processes, or extensions of the 
cell body, which carry messages (invulses) toward the cell body. There may be one 
or many dendrites on a neuron depending on Its function. The axon is aiso a proto- 
plasmic process of the neuron. There is always just one axon and it always 
carries the impulse away from the cell body. 

Label the three main parts of the neuron on the following diagram and indicate 
the pathway of the impulse across the neuron by arrows. 




< 



There are two sheaths or coats which are found on certain areas of the neuron. 
They have separate and specific effects upon the neuron and are located in certain 
areas of the nervous systw. 

MYELIN. Myelin, the inner coat, is a white fatty material which acts as an 
insulator. It is found in the central nervous system (CNS) and the peripheral nervous 
systw (PNS). 

NECROLDtlA. Neurolamia, the outer coat, is a typ« of connMttve ttssue. This 
coat Is found only in the peripheral nervous systw and is responsible for nerve 
regeneration. "Row, you will say, "But nerves do not regenerate or reproduce. If 
you care to look back to the first paragraph, you will see we were talking about 
neurons, not nerves. Wt will define the term "nerve" and describe the process of 
nerve regeneration in a later section. 
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Types of Neurons and Their Functions 

Neurons or nerve cells are named according to their function. What are the 
functions of. neurons? To carry messages, right? But what type of messages? Can 
you think of any? How about the message of sight, sound, taste, pain, or pressure. 

All of these messages are classified as . Sensory 

neurons carry sensations. Sensory neurons are unique in their structure since 
they have only one dendrite and the usual one axon. 



ecu. 900 Y 



AXON 



OCNORtTE 



A Typico Senv ry M«urOn 



Sensory neurons always carry their messages toward the central nervous 
system from the periphery. Why? Well, within the brain there are definite areas 
which are associated with the different sensations. You could say this Is where 
the sensations are Interpreted. Now you know the messages do not go to the brain 
and stay there, so the next question is, "How does a body part react?" In the human 
body all action or reaction Is In the form of movement and muscles are the only 
structures capable of producing movement. You might say muscles are the motors 
for the body. The neurons which carry the messages to the muscles are then termed 

neu 'ons . 



11 

S3 



A Typical Motor Heuron \ 



Sensory neurons carry Impulses toward the CNS while motor neurons carry the 
.••essdnes away from the CNS.. Thit letves only one type of neuron, one that carries 
f.he imoulses between sensory and motor neurons. These are called intemuncial 
neurons; you could call them connecting neurons. Inter (between) nunclal (neurons) 
are similar in shape to motor neurons. Draw In the appropriate space below a 
sensory, internuncial and motor neuron. Arrange them so the message will flow 
in the proper direction from neuron to neuron. 



Motor Internuncial Sensory 

Oasic Neuroanatomy Terms 

NERVE. A nerve Is a bundle of protoplasmic processes with all their sheaths. 
The common tendency Is to confuse neurons and nerves or to think of them as 
the same structure. Can you llsf the definition for a neuron? 



The difference between a nerve and a neuron would be nerves are only made up of 
the protoplasmic processes of the neuron. If you examine the definition of a nerve 
you will find It to limit nerves to a specific region of the nervous system. The 
key to the location of nerves Is correlating the definition of the sheaths. 

Myelin, the ^ ^coat. Is found In both the CNS and the 

PNS; while neurolemma, the outer coat, is found only In the . 

Therefore, nerves are found only In the peripheral nervous system or outside 
of the brain and spinal cord. Remember we said neurolemma Is responsible for nerve 
regeneration. If you cut a nerve and the surgeon sutures the ends of the neurolemma 
together, the protoplasmic processes and myelin will grow distally from the cut 
toward the Insertion of the nerve Into the muscle and skin. The nerve or processes 
will grow b«ck or regenerate at about one Inch per month. 
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IMPULSE. An Impulse Is an electrochemical change conducted al ono 
neuron. The message we have been describing which neurons carry or transmit is 
really an impulse. To understand how the impulse could be conducted along the 
neuron let*s go back to some information on basic physics. Electrically charged 

atoms or groups of atoms are known as . Ions can 

carry either a ^ or charge. The 

basic law of electrophyslcs states that charges repel 

while unlike charges . With this brief background let*s 

look at a schematic of a process of a neuron. 



a 



+ 4 + + f 



+ + + + + + 4 + 4. 



You Should recognize the negative charges Inside of the membrane of the neuron 
and the positive charges on the outside of the membrane. Obviously, the membrane 
must be Impermeable or capable of holding the opposite charges apart. fk)w if some 
outside force alters the membrane so the charges can be joined you have a minute 
or extremely small electrical charge sweeping across the surface of the neuron. 

STIMULUS. The stimulus. is defined as any change in the environment of a 
neuron which initiates an Impulse. How many types- of stimuli can you list: 



, and 



SYNAPSE. The synapse is a chemical junction between axons and dendrites 
of neurons, and axons of neurons and muscle fibers. 




The Path of an Impulse from the Skin to a Skeletal Muscle 

To complete this objective all you have to do is review the previous material. 
However, we will review the $teps and then have you label the appropriate diagrams. 
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W« should Atntlon first that all iapulsts Must travtl from tht skin to th< 
spinal cord, through th« spinal cord, and then out to the nusclc. In this cycle 
the skin contains the receptor for the sensory neuron; It converts the stlnulus 

into an liapulse which Is carried by the neuron to the 

spinal cord. 

2. Within the spinal cord the ii^wlses are tranaiitted to an Intemunctal 

neuron at the At the synapse the impulse may 

travel to other neurons going to the brain or to the intemuncial neuron and 
directly to a motor neuron via a second synapse. 

3. The Motor neuron then carries the impulse frm the 

to the muscle and transmits the Impulse by synapee to tne muscie r^oeh Uiicn responos 
by contraction. Label the following neurons and areas on the diagram below. 




You can see from the diagram above that sensory and motor neurons run in close 
proxlmi^ in the peripheral nervous system. In the following paragraph we will 
discuss- the types of neurons found in the nerves of the PN^. 

Types and Classifications of Nerves 

There are three types of nerves found within the peripheral nervous system. 
They derive their names from the type of neurons which make them up and from 
their functions. 

SEItSORY NERVES. These nerves carry only sensory Impulses and consist only 
of sensory neurons. Examples of pure sensory nerves are: the optic nerve which 

carries Impulses, the olfactory nerve which carries the 

sensation _ » ^he auditory nerve which Is associated 

with the sense of sound and . 



WTOi NERVES. Pure motor nerves are made up only of 

neurons and carry only _ Impulses. The oculomotor nerve, 

which Innervates the muscles that move the eye. Is an example of a pure motor n-^rve. 




MIXED NERVES. Most of the nerves in thtr body carry both sensory and 
niotor messages. These nerves consist of both sensory and motor 



Nerves are classified according to their origin within the central nervous 
!iystem. The main divisions of the CNS are the and 

, . The brain Is located within the 

cranial vault of the skull while the spinal cord Is located in the vertebral or 
spinal column. 

• Cranial nerves are one classification of nerves. They arise from different 
areas within the brain. There are 12 pairs of cranial nerves, some of which are 
sensory, motor and nerves. 

• Soinal nerves are the other classification of nerves. They arise from 
the spinal column and all of them carry both and 

messages. There are 31 pairs of spinal 

nerves. 
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ANATOMY ANO PHYSIOLOGY OF THE CENTRAL 
AND AUTONOMIC NERVOUS SYSTEMS 



The Peripheral Nervous System 

Every nerve in the body enters or leaves th« central nervous system. All nerves 
are outside this system and are termed peripheral nerves. These nerves are divided 
into the cranial nerves or the spinal nerves, according to their origin. The PNS 
is divided into two systws - the voluntary and the Involuntary. 

CRANIAL NERVES. The cranial nerves are sensory, motor, or a combination 
of these two types (mixed nerves), and are adapted to special functions. They are 
attached to the brain and pass through specific foramina of the skull to the periphp-/. 

* The trigeminal nerve forms the ophthalmic nerve, the maxillary 
nerve, and mandibular nerve, which innervate the teeth, jaws, and skin of 
the face. 

* The facial nerve controls the muscles" of the face that are concerned 
with facial expressions. 

* The acoustic nerve Is the combination of two nerve roots - the 
cochlear and vestJbuUr. TRe cochlear for hearing and vestibular for 
equilibrium or balance. 

* The vagus nerve extends through the neck to the pharynx, larynx, 
trachea, and esophagus. Tt has wide distribution in the thoracic and abdominal 
viscera. 

* The spinal accessory nerve supplies two muscles of the neck - 
the trapezius and the stemoclelddnstoidus. 

SPINAL NERVES ANO PLEXUSES. The spinal nerves, which arise from the spinal cord 
arvd pass through the Intervertebral foramina, consist of 31 pairs - 8 cervical, 12 
thoracic, 5 lumbar, 5 sacral, and 1 coccygeal. Each ntrve has an anterior and a 
posterior root, A collection of nerve cells (spinal ganglia) are located on the 
posterior root. Sensory nerve Impulses enter tht ctntral nervous system from the 
fibers from the p#r1ph#ry of the body by passing through the posterior root. Motor 
nerve impulses pass from the spinal cord through the anterior root. In some parts 
of the body, the roots of the spinal nerves form an Interlacing network called a 
plexus. These networks are the brachial plexus from the neck which Innervate 
the upper extremity and the lumbar and sacral plexuses .associated with the nerves 
of the lower. extremities. 



REFLEXES. In physical therapy wt are vitally concerned with the patient's reflexes. 
If the reflexes are abnormal they may well affect how we treat the patient. The 
physician uses the presence or absence of the different types of reflexes as 
clinical evidence for making certain diagnoses. The physical therapist may 
position the patient to facilitate certain reflexes as part of an exercise program. 
You should be familiar with the types of reflexes and be able to describe them. 
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Superficial Reflexes. These are reflexes initiated by light pressure 
to the Skin and mucous membrane. You might think of this as ticklinn. The 
Physician would use It in the abdonjinal region to see the reaction of the umbilicus. 

^^^^ Reflexes. Stretching of a muscle, r.endon or jnint c.ipsiile inui.iLc 

this reflex. 



Visceral Reflexes. Visceral refers to internal organ. You might recall 
the Bainbndge Reflex; it dealt with increasing the rate and depth of the heartbeat. 
Ho^'ever. this is of little clinical significance. There are certain visceral 
retlexes which the physician may test, among these the pupillary is the most common. 
You can try this out in a nxKlified form on your buddy by moving your finger in 
toward his eye and away from it. While doing this, watch the pupil constrict and 
di late. 



Pathol epical Reflexes: These are primitive defense reflexes found 
in infants. When certain pathological changes are present in the mature CNS, 
these reflexes once again are found in the body. 



^ iicrvuus system iA«5^ The ANS exercises control over reactions not nn^imr thm 
conscious control of the Individual. It Is divided Into sySIJheUr*^ p:?a\;%e;k 



Sympathetic Division. The sympathetic division enables the body to 
react defensively by increasing the activity of the body organs, enabling them to 
meet danger and to perform strenuous physical activities. During periods of danger, 
attack, fear, or severe muscular exercise this system assumes control. It is 
stimulated by fear, excitement, anger and certain other situations. It causes 
acceleration of the heart rate, dilation of the pupils of the eyes, erection of 
the hairs cm the skin (goose pimples), secretion of sweat, dilation of the bronchi- 
oles in the lungs and of arteries of the heart, secretion of the epinephrine from 
the suprarenal glands, and a release of glycogen from the liver to form glucose 
for the blood. 



Parasympathetic Division: The parasympathetic division has a more 
conservative function than the sympathetic division - it dominates when the body 
is at rest, or during periods of relative calm and quiet. Mood music, dim lights, 
and a pleasant atmosphere stimulate this division. It slows down, or regulates, 
the normal pace of the heart rate; controls the constrictions of the pupils of 
the eyes as a protection against Intense liqht; and corvtrols such activities 
of the digestive system as peristalsis and chemical digestion of food and elimi- 
nation of waste products. 




T^E RESPIRATORY SYSTEM 



Structures and Functions of the Respiratory Passageways 

THE NOSE. As dir enters •the body through the nose, there are three functions 
that are performed by the nasal cavities-. First, the air Is wanned by the extensive 
Surfaces of the turbinates and septum. Second, the air is moistened considerably 
before It passes beyond the nose. Third, the air Is filtered. All of these functions 
together are called the air conditioning function of the upper respiratory systetn. 

THE PHARYNX (Throft). Transmits air from the naso-oral passageway to the larynx. 

THE LAKYNX (Voice Box). Located in the upper and front part of the neck, 
between the root of the tongue and the trachea. It Is shaped sofnewhat like a tri- 
angular box, with flat sides and a prominent ridge In front (the Adams apple). Below 
it is narrow and rounded where It blends with the trachea. It Is made up of nine 
f ibrocartilages united by extrinsic and Intrinsic ligaments and moved by numerous 
muscles. The larynx is lined throughout with mucous membrane, which Is continuous 
above with that lining the pharynx and below with that lining the trachea. The 
cavity of the larynx is divided into two parts by two folds of mucous membrane 
stretching from front to back but not quite meeting in the middle. By not meeting 
they leeve an elongated fissure. cal led the glottis, which Is the narrowest segment 
of the air passages. The glottis Is protected by a lid of fibrocartllage called- the 
epiglottis. 

TRACHEA (Windpipe). This Is a cartilaginous and membranous tube, cylindrical, 
about 11.2 an (4.4 Inches) In length and about 2 to 2.5 cm (2 Inches) from side to 
side. It is located In front of the esophagus and extends from the larynx on the 
level of the sixth cervical vertebra to the upper level of the thoracic vertebra, 
where It divides Into the two bronchi, one for each lung. The trachea Is so placed 
io the chest cavity that the upper portion ,1s more anterior than the lower. Because 
Of this, when a person Is lying prone, secretions In the bronchi and trachea tend to 
flow upward - making drainage of fluid In lung Infections easier. The walls of the 
trachea are strengthened by C-shaped rings of hyaline cartilage placed so that the 
open portion Is toward the esophagus. It Is lined with mucous membrane and has 
ciliated epithelium on its inner surface. The mucous membrane, which extends 
into the bronchial tubes, keeps the Internal surface of the air passages free from 
dust particles, the mucus entangles the inhaled particles, and the movements of the 
cilia continually sweep this dust-laden mucus upward Into the pharynx. 

THE BRONCHI. The trachea divides (bifurcates) Into two primary branches 
which are called primary bronchi. The two primary bronchi are only slightly different, 
the right one being shorter, wider, and more vertical In direction than the left one. 
The primary bronchi after they enter the lungs, subdivide Into secondary bronchi 
with one going to each of the lobes of the lung. 

BRONCHIOLES. Following after the bronchi is the next order in the sub- 
division which are the bronchioles. To this point, the bronchi and their sub- 
divisions are composed of fibrous tissue and resemble the C-shaped cartilaginous 
rings of the trachea and the primary bronchi. But when the bronchi become bron- 
chioles their diameter is decreased to 1 rnn or less and the cartilage is no longer 
seen. The bronchioles are composed only of muscle and elastic tissue and are lined 
with ciliated epithelium. They regulate the amount of air entering the lung by 
dilating and contracting. 

ALVEOLAR DUCTS, Each bronchiole penetrates deeper into the lung tissue 
where it divides into several ducts called the alveolar ducts. 
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ATRIA. These are irregularly shaped elongated, air sacs continuous with the 
oWeolar ducts. 



ALVEOLI. These are minute, cup-shaped air cells which project fi-om the walls of 
die atria. Thoy consist of a very delicate, thin fayer of epithelial tissue and are 
surrounded by a network of capillaries. It Is here, where the alveoli arc close \u the 
bloodstream, that the gases ar« exchanged through diffusion. The alveoli arc the func- 
tional units of the lung. 

Ll'NGS. Cone-shaped organs which fill the two lateral chambers of the thoracic 
cavity. They are separated from each other by the heart and other contents of the media- 
stinum. Each lung extends from about 1-11/2 Inches above the sternal end of the first 
rio to tne suoerior border of the diaphragm. The arteries, veins, and nerves that sur- 
ely cne lungs enter and leav« the lung at a point called the hllum, which Is a triangular 
cepression cn the inner or medial surface of each lung. 

The lungs are composed of a light, porous, and spongy material. Each lung resembles 
an inverted cone in shape and consists of an apex, base, lobes, and a bronchial tree. 
The apex is rounded and extends about 1-11/2 inches above the first rib. The base 
of the lung or the diaphragmatic surface, consists of a broad, concaved, inferior Dart 
that rests on the convex superior' surface of the diaphragm. Because It covers the liver, 
the riqht lung is shorter than the left. The mediastinal surface has a deep concavity 
called the cardiac impression. This impression, which makes room-for the heart, is 
greater on the left lung than on the right. The hllum is also on the mediastinal sur- 
face. The left lung Is divided into two parts - a superior or upper lobe, and an in- 
ferior or lower lobe. The right lung Is composed of three lobes, with the middle lobe 
situated between the superior and Inferior lobes. 

Each lung is enclosed in a serous sac, one layer of which is closely adherent to 
the inner chest wall and superior. surface of the diaphragm and Is called the parietal 
pleura. The other layer closely covers the lungs and is called the visceral pleura. 
Between the two layers Is a potential space called the pleural cavity since the layers 
are in Intimate contact. The pleura Is a thin, transparent, moist membrane which forms 
serous fluid. The two layers move easily upon each other with respiratory movements of 
the chest wall. If the chest wall becomes Inflamed (pleurisy) friction results, and the 
sounds which are produced by this rubbing can be heard through a stethoscope. Any col- 
lection of fluid, as with Inflammation, in the pleural cavities wi^l cause compression 
and possible collapse of portions of the lung. 

Physiology of Respiration 

The primary purpose of the respiratory process Is to supply oxygen to the body cells 
a.id to rid them of excess carbon dioxide. To gain a good general understanding of this 
jrocess. you should consider It In these three stages: (1) the process of breathing, 
^2) external respiration, and (3) Internal respiration. There are two phases of the 
breathing process - Inspiration and expiration. 

IMSPIRATION. The inflation of the lungs with air occurs when the diaphragm 
and external Intercostal muscles contract. When the diaphragm contracts it drops to a 
lower levsl, increasing the vertical dimension of the thorax. Upon contraction of the 
external Intercostal muscles, the ribs are expanded and the anteroposterior and lateral 
dimensions of ttie thorax are Increased. The expansion of the lungs, then, is In pro- 
portion to the increased dimension of the thorax. During :^:;piration , the air pressure 
in the lungs ( intrapulmonic pressure) Is decreased because of the Increased size of the 
thorax and lungs. Consequently, air rushes in until the intrapulmonic pressure In the 
•.ngs er-jdl to the ojtside p^-^-fir-^.. Mhen the two pressures are enuallzed, the lungs 
are quiet for an Instant. 
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cXriRATIuN. Ine defldtion of air from the lungs occurs this way: When the 
lACernol and internal pressures have been e^uahzed, the diaphragmatic and external 
intercosul muscles relax. Then, the natural recoil action the elastic lung tissu'- 
occurs and, aided by the force of gravity, the lungs retract. Thus, expiration forces 
the dir from the lunqs in order that Inspiration can recur. Forced expiration may 
ocLur throuqh the contraction of the Internal intercostal muscles and through the ab- 
.iixiiin.il imj'.df'C compressing the v' cora against the diaphra(|iii. 

fttSPlKATORY CONTROL. Although the rate and depth of respiration can ho volun- 
t.arily controlled to some extent, the respiratory function is controlled by thr nervous 
vstetn. This control comes from the respiratory center located 1n the medulla oblongata 
• »r the brain. These centers react to the amount of CO2 In the blood; the more COg, the 
faster and deeper the respiratory movements. Nerve Impulses from these centers travel 
down the spinal cord to the diaphragmatic muscles, causing them to contract. In the 
normal adult, the respiratory rate Is usually about 14 to 20 per minute. Emotional 
stresses, illnesses, exercise, ^and other conditions can affect this rate. 

EXTERNAL RESPIRATION. All processes that occur from the/ time air first enters 
the nasal cavity until the gases are exchanged are part of external respiration and 
diffusion. If t*ie concentration of gas In tw solutions differ and are separated by a 
membrane wh'.ch cin be penetrated, the molecules of both gases will pass through that 
membrane, in both directions, until the concentrations are equalized. This Is true in 
the process of diffusion In which oxygen Is liberated Into the blood and carbon dioxide 
is lilMTrtted from the blood. The alveoli are surrounded by numerous capillaries, bran- 
chi:s of ihe pulmonary artery. This artery (^inqs blood from the riqht ventricle of llic 
heart 1.0 reccMv» oxygen and then i-^turns il. to the heart by the pulmonary vein. Hcjcau.e 
the oxyqen in I tic alveoli is separated from Lhe capillarlrt. hy a layer of thin epithelium 
the molecules of l>olh oxygen and carbon dioxide penetrate tiie layer and make the exch.inqf* 
All the blood in the body passes through the capillaries of the lungs once or twice a 
minute; the process of diffusion occurs in about one or two seconds. 

INTERNAL RESPIRATION. Internal respiration, which is the continuation of exter- 
nal respiration, consists of the processes by which oj^gen. carried by the blood. Is 
delivered to the body tissues In exchange for excess carbon dioxide given up by the 
tissue cells. These four processes of diffusion take place In Internal respiration: 
(1) oxygen carried by the blood passes into the tissue cells; (2) from this fluid the 
oxygen diffuses Into the tissue cells; (3) through diffusion, the tissue cells exchange 
excess carbon dioxide for the oxygen In the tissue fluid then passes into the bloodstream 
through diffusion. It Is believed th;it under normal conditions, the body tissues use 
about 350 cc of oxygen per minute. However, exercise, emotional stresses, and other 
conditions can Increase this amount. It should be remembered that the blood never gives 
up all of its oxygen content to the tissue, nor does the tissue give up all of Its car- 
bon dioxide content to the blood. 

Two Methods of Breathing 

Two methods of breathing that will be discussed at this point are diaphragmatic and 
Chest. Diaphragmatic breathing is the use of the abdominal muscles to breathe, using 
only minimal chest muscles, this Is a very deep type breathing. Chest breathing Is 
the use of the Intercostal muscles, with minimal diaphragm and abdominal movements. 
This Is a very shallow type breathing. 
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Breath Sounds 

With tach Intake of air there 1$ an accompanying low rustling sound, which 
can be heard If the ear 1$ applied to the chest wall. It is thought that the 
dilation of the alveoli produces this sound, and tht absence of It indicates that 
the air Is not entering the alveoli over which no sound Is heard or that the 
lung Is separated from the chest wall by effused fluid. The air passing In and 
out of the larynx, trachw. and bronchial tubes produces a louder sound, which 
Is called a bronchial murmur. In diseased conditions the normal sounds are 
modified In various ways and are then spoken of as rales. 

EUPHEA. This term Is applied to ordinary quiet respiration made with- 
out obvious effort. 

DYSPNEA. This term Is usually reserved for painful breathing, In which 
the expirations are active and forced. Dyspnea may be caused by (1) stimulation 
of the sensory nerves, particularly the pain nerves, (2) an Increase In the hydro- 
gen ion concentration of the blood, and (3) any condition thiit Interferes with 
the normal rate of the respirations or of the heart action or prevents the passage 
of air In or out of the lungs. 



HYPERPNEA. The word hyptrpnea Is applied to an Increased rate and/or depth 
of respirations. 

APNEA Basically this word means lack of breathing. Physiologically 
it is used to describe the cessation of breathing movements due to lack of stimu- 
lation of the respiratory center, brought about by rapid and prolonged ventila- 
tion of the lungs. This term is sometimes used to mean the same as asphyxia or 
suffocation. • 

Cheyne-Stokts Rtspiration 

This an exaggeration of the type of respiration which Is often seen during 
sleep In normal people. The respirations Increase in force and frequency up to a 
certain point and then gradually decrease until they cease •Itogether; there 1$ 
a short ptriod of apnea, then tht respirations reco^nce and the cycle is repeated. 
This type of respiration is associated with conditions that depress the respiratory 
center, especially In brain, heart, and kidney diseases. 

EDEMATOUS RESPIRATIO«. When the air cells btcoeie infiltrated with fluid 
from the blood, the breathing becomes edematous and Is recognized ^y^^^e^^^J*^* 
rattling sounds, or rales, caused by the passage of the air through the fluid. 
It Is a serious condition because It Interferes with aeration of the blood and often 
results In asphyxia. 

COUGH The cough reflex Is a critically essential one, because it prevents 
obstruction of the airway. Foreign material, such as particles of Irritating 
chemicals, stimulate nerve endings and the Impulses are transmitted to the respira- 
tory center by the vagus nerves. This results In the Inspiration of a large volume 
of air; the epiglottis closes tightly; the abdominal muscles and other expiratory 
muscles contract fully. When the epiglottis opens there is a rap d, strong 
expulsion of air from the lungs which carries the foreign material outward. 

ASPHYXIA. This Is produced by any condition that causes prolonged inter- 
ference with the aeration of the blood, which may be caused by obstruct on to the 
: tranr- of air to the lungs, degression of the respiratory center, an insufficient 
supply of oxygen, or lack of hemoglobin in the blood. 
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GLES7I0NS 

1 • The thrtt functions thit art ptrfomid by tht MU\ cavltitt ire: 
i. 



2. Another nwie for the larynx is the 
3- The larynx Is lined tt^roufhout by 

4. The glottis Is protecti^ by a lid of fibrocartllage celled the 



5. Another naM for th<& wimspipe Is the , 

6, The upper portion c^f the tracNa Is more than 
the lower portion, and u^ause of th1t» when a person is lylne prone 



7. The wells of the trachea are strenjthened by of 



8, The trachea Is lined with 

an^d has epithellwi. 

9. The primary bronchi after they enter the Img subdivide Into 



11. The bronchioles regulate 

by dilating and contrKting. " 

12. The functional unit of ':he lung is the 

13. The point where the arteries, veins, and n< rves enter the lung is called the 



bronchi . 



10. The bronchioles are composed of 



tissue ^nd are lined with 



14. The right K.-^g has 



lobes and the left lung has 



lobes. 
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15, Tht hllww 11 1oc«tttf on tht surfucc of tht lung. 

U. Tht 1un9 is Toc«tt4 In « strous uc tH«t h%% Uto T«yfrs «ntf thty ire cilTcd th« 

tht — 

^f* Tht pTtgrt 1» tht outtmost Ityti- «nd tht 

pTttirt Is tht Inntnuost l«>tr, 
II. Tht prlmtry purptlt of tht rtsptrttory proctss Is to 



19, Ourlnj Inspiration tht ditphrtgm IncrMSlnf 
tht vtrtlctl tflmtnslon of tht thortx. — ^— — — 

20, Tht txpintf tht ribs during inspiration. 

21, Forctd tJiplrttlon my xcyr through tht contrtctlon of the 

•nd tht . 



22. Tht rtsp^rttory ctnttrs trt'tocittd In tht of tht 

brtlwt tni rttct to tht tivunt of U tHt fclood. 

23. An tht proctftstf that occur from tht tlM «1r first tnttrs tht ntstl civUy 
until tht gtsts trt txchtnttd irt ptrt of und 



24. List tht four proctssts of diffusion thtt ttkt pUct during InttmoT rtsplrttldn. 

t. _ 

b. 

c. 

d. 

25. Two Mtthods of brttthlng trt tnd 



6. Ordinary quitt rtsplrttlon Is ctlltd 
27. Tht ttm dytpntt usually rtftrs to _ 



28. An incrtast In tht ratt and/or depth of respiration Is reftrrtd to as 
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29. Ctssatlon of breathing movanents due to lack of stimulation of the respiratory 
centers is called , . 

30. Describe Cheyne^Stolcts respiration* 



31. Respiration becomes edematous when the 
becomes infiltrated with fluid from the 



32. Why is the cough reflex an essential one? 
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THE CAROIOVASCUUR SYSTEM 



Structures of the Heart 

The heart is a hollow, muscular organ which is situated In the thorax between 
the lungs and above the center depression of the diaphragm. It is approximately 
the same size as a closed fist and is shaped like a blunt cone. 

TISSUE LAYERS OF THE HEART. The wall of the heart is made up of three 
layers; (1) an outer layer, the epictiWium, (2) a middle layer, the myocardium, 
and (3) an inner layer, the endocardium. 

The heart is covered by a serous membrane called the pericardium. It 
consists of two parts: (1) an external fibrous portion and (2) an internal serous 
portion. The external fibrous pericardium is composed of fibrous tissue and is 
attached by its upper surface to the large blood vessels which emerge from the 
heart. The internal, or serous portion of the pericardium, which is also called 
the epicardium, is a completely closed sac; it envelops the heart and lines the 
fibrous pericardium. The heart, however, is not within the cavity of the closed 
sac. The portion of the serous pericardium which lines it and is closely adherent 
to the heart is called the visceral portion; the remaining part of the serous 
pericardium, that which lines the fibrous pericardiwii, is known as the oarleUl 
portion. 

The inner surface of the cavities of the heart is lined by a thin membrane 
called the endocardium. It is a smooth surface, composed of endothelial cells* 
It covers the valves and is continuous with the lining membrane of the large 
blood vessels. 

The main portion of the heart is made up of cardiac muscle called myo- 
cardium. This tissue includes the muscle bundles of the atria and the ventricles. 
The myocardium is the portion of the heart that is responsible for the pumping 
of the blood, r ^ 



COMPONENT PARTS OF THE HEART, The heart is divided into two halves, t rtght half 
and a Itft half, Thtse ti#o halves are frequently referred to as tfm rtght aod left heaK 
and are divided by a nisailar partition called the ventricular septum wfcfch extends from 
the base of the veetrfclee to the apex of the J»«rt» The atrfal septua fncotispfcuous. 
After birth the two sides have no communication with each other. The right side 
of the heart conUlns venous blood and the le/k side contains arterial blood. 
Each half is subdivided Into two cavities, the upper called the atrium, and the lower 
called the ventricles. Both the right and left sides #f the heart contract and 
relax simultaneously* 

Between each atrium and ventricle there is a somewhat constricted opening 
that is protected by valies. The openings Into the aorta and pulmonary artery 
are also guarded by valves. 
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The right. atrioventricular vdlvc» also called the tricuspid valve, is 
composed of three Jrregular shaped flaps or cusps. The flaps are formed mainly 
of fibrous tissue covered by endocardium. The tricuspid valve allows blood to 
flow from the right atrium into the right ventricle and prohibits the back- 
flow of blood from the right ventricle into the right atrium. The left atrio- 
ventricular valve» also called the bicuspid valve» is composed of two flaps 
or cusps. The bicuspid valve is sometimes rtftrred to as the mitral valve.' 
Its structure and function are similar to the tricuspid valve. 

The opening between the right ventricle and the pulmonary artery is 
guarded by the pulmonary valve, and the opening between the left ventricle and 
the aorta is guarded by the aortic valve- These two valves are called the 
semilunar valves and consist of three semilunar cusps. 



8L000 SUPPLY TO THE HYOCAROIUM. Since the hMrt cannot use blood directly from the 
chambers, it must have its own source of blood supply. Blood is carried through the 
muscle layers of the heart by means of tM> coronary arteries. These smell vessels are 
branches off the aorta Just after it leaves the heart. These arteries fill during 
myocardial ralaxatlon and empty durinn contraction. The veins that carry the blood 
from the heart muscle* mpty into a channel about 1 inch long called the coronary sinus. 
The coronary sinus opens Into the right atrium between the inferior vena cava and the 
atrioventricular opening. There Is a valve at the point where the coronary sinus 
empties Into the right atriimi. This /alve is a single semicircular fold of the 
lining of the atrium. 



MRU SUPPLY TO THE HEART. Locatod in the right atrium Is a strip of specialized muscle 
fibers called the sino-atrlal node (S-A node), often rtUrred to as the pacemaker. The 
fibers of the S-A node are self-eotcltitory, contracting rhythmically at a normal rate of 
70 to 80 times per minute and under nonnal conditions are independent of the CMS. 
The stimulus sent out by the S*A node spreads across both atria, like a ripple 
across a pond, causing the atrial muscle to contract. The contraction of the 
atrial muscle forces the blood into the ventricles. As the Impulse travels across 
the atria toward the ventricle, it stimulates a strip of specialized conductive 
fibers called the atrlo- ventricular node (A-V node). The Impulse then spreads 
out across the ventricles conducted along the way by specialized fibers called 
Purkinje fibars. 

As was stated previously, the cardiac rhythm is normally independent of 
the CMS. It receives its control from the autonomic nervous system (vagal nerve). 
The parasympathetic fibers slow the heart rate by decreasing the rate of the 
S-A node and decreasing the excitability of the A*V node, thereby slowing impulses 
to the ventricles. The sympathetic fibers have the opposite function of the 
parasympathetic fibers, in that they Increase the heart rate. 
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r.crdiac Cycle 



The cardiac cycle consists of three phases: (1) a period of contraction called 
systole, (2) a period of relaxation called diastole, and (3) a period of rest. 
The average heart rate of man at rest is 70 to 72 )>eats per minute. If we assume 
a p'jlse rate of 70 to 72, the time required for a cardiac cycle is 0.8 second, 
anc half of this or 0.4 second, represents the length of the rest period. 



BIOOO VESSELS. Arteries - The arteries are thick-walled, elastic tubes that usually 
carry oxygenated blood frow the heart to the body tissues. Since they consist mostly 
of muscle and elastic tissues, they can contract or expand in proportion to the amount 
of blood thit is pumped into them, which in turn forces the blood through them. 



The arteries are composed of three layers or coats. The inner layer or 
coat is called the tunica intlma , and is composed of endothelial cells and a 
menbrane or network of elastic fibers. In larger vessels there n»y also be a 
delicate layer of connective tissue. The middle layer or coat is called the 
tunica media and consists mainly of smooth-muscle fibers and Is the thickest 
of the three layers. The external layer or coat is called the tunica externa or 
adventltia and consists primarily of loose connective tissue. 

The strength of an artery depends to a large extent on the outer coat. 
The arteries do not collapse when empty, and when the artery is severed, the 
orifice remains open. 

The largest arteries in the body are the aorta and pulmonary arteries. They 
have a diameter of more than 3 cm at their connection with the heart. These large 
arteries give off branches which divide and subdivide into smaller branches. The 
smallest of these branches are called arterioles, and at their distal ends where 
only the Internal coat remains, the capillaries begin. The walls of the arterioles 
contain a great portion of smooth muscle in relation to elastic tissue, and they 
are thought of as nwscular rather than elastic. They have the ability to constrict 
and dilate several times their normal size. 



CAPILLARIES. The ctpinaries are very SMll vessels* that connect arterioles (smallest 
arteries) and venules (smallest veins). The walls of the capillaries are composed 
of one lio^r of endothelial cells, which is continuous with the layer that lines 
the arteries, veins, and the heart. 

The capillaries communicate freely with one another and form Interlacing 
networks of variable size and form in the different tissues. All the tissues, 
with the exception of cartilage, hair, nails, cuticle, and the cornea o^,^^/y«* 
have networks of capillaries. The diameter of the capillaries is so small that 
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on nany occasions the blood cells have to pass through them in single file, and 
frequently the cell is larger than the diameter of the vessel and becomes dis- 
torted as it passes through them. Capillaries are most numerous and form the 
finest networks in the organs, where the blood is needed for purposes other than 
local nutrition, such as secretion or absorption. 

It is in the capillaries that the main work of the blood is accomplished, 
and the purpose of the vascular mechanism is to cause the blood to flow through 
these vessels in a steady stream. It Is in the capillaries that the exchange 
of fluids and nutrients between the blood and the interstitial (intercellular) 
spaces takes place. We can break down the work done by the capillaries into 
five areas; (1) supplies the organs with the necessary materials for secretion; 
12) takes up some of the elements of digested food through the digestive system; 
(3) takes up secreted products from the ductless glands; (4) absorbs oxygen and 
gives off carbon dioxide in the lungs; and (5) discharges waste products of 
metabolism in the kidneys. 

Veins 

Veins are the blood vessels that carry blood fran the capillaries to the heart. 
The structure of the veins Is similar to that of the arteries. They have three 
coats: (1) an inner endothelial lining; (2) a middle muscular lining, and (3) an 
external layer of connective tissue. The primary differences between arteries 
and veins are: (1) veins usually carry blood toward the heart; (2) the walls 
of the veins are thinner than the walls of the arteries; (3) veins are not as 
elastic as arteries; (4) tht middle coat fs not as well developed in the veins; 
and (5) mny of the veins have valves which function to keep the blood flowing 
toward the heart and prevent i backflowing of blood. 

Blood Circulation 

PULMONARY CIRCULATION, Pulmonary circulation, sometimes called lesser 
circulation, is the circulation of blood through the lungs for the purpose of 
oxygenation. All venous blood returning from the body enters the right atrium 
through the superior and Inferior vena cava and then enters the right ventricle 
through the tricuspid valve. As the right ventricle contracts, venous blood Is 
forced through the pulmonary valve to the pulmonary artery which carries the 
blood to the lungs. In the capiUary network of the alveoli of the lungs, the 
blood, through diffusion, exchanges waste carbon dioxide for oxygen. The oxy- 
genated blood is then returned to the left atrium by way of the pulmonary veins. 

SYSTEMIC CIRCULATION. Systemic circulation involves the circulation of 
the blood from the left ventricle to all parts of the body and then back to 
the right atrium. The oxygenated blood enters the left ventricle from the left 
atrium by way of the bicuspid valve. When the left ventricle contracts, blood 
is forced through the aortic valve into the aorta. From here it takes different 
courses to all parts of the body through arteries, arterioles, and capillaries 
and then returns by way of the veins to the right atrium. Systemic circulation 
includes coronary and portal circulation. Coronary circulation Involves circulation 
of blood through the muscular tissue of the heart, by way of the coronary arteries. 
Portal circulation Involves the. passage of venous blood from the gastrointestinal 
tract and spleen, through the liver and m$t to the inferior vena cava through 
the hepatic veins. 



28 



10 f) 



Blood Pathway Through Heart and Lungs 



In concluding the cardiovascular system It may be helpful to briefly trace 
the route that the blood takes through the body. 

Oeoxygenated blood Is returned to the right atrium of the heart mainly by 
the superior and Inferior vena cava and the coronary sinus. From the right 
atrium the blood is pumped Into the right ventricle through the tricuspid valve. 
From the right ventricle the'blood Is pumped through the pulmonary valve into the 
pulmonary artery which carries the blood to the lungs. In the lungs the process 
of diffusion occurs, by which carbon dioxide Is exchanged for oxygen. Upon 
leaving the lungs the oxygenated blood flows back to the left atrium through the 
pulmonary vein. From the left atrium the blood is pumped through the bicuspid 
(mitral) valve Into the left ventricle. The blood is then pumped through the 
aortic valve into the aorta and from there to the various parts of the body. 




QUESTIONS 

I. ine heart is situated in the between the 

and above the center depression of the 



2. The wall of the heart is made up of three layers. 

a. . 

b. 

c. 

3. The heart is covered by a ^ membrane called 

the . 

4. The inner surface of the cavities of the heart is lined by a thin membrane 
called the . 

5. The main portion of the heart is made up of 

called ^. 

6. The right and left heart are divided by a muscular partition called the 



7. Another name for the right atrioventricular valve is the 

8. The left atrioventricular valve is called the ^_ 

9. The pulmonary and aortic valves are the 

valves. 

10. The heart receives its blood supply by means of the 

11. The coronary sinus opens into the 

12. A strip of specialized muscle fiber located in the right atrium Is the 
and is often rtferrtd to as the 



13. Cardiac rhythm receives its control from the 

in particular the nerve. 

14. The parasympathetic fibers the heart rate, 

by decreasing the rate of the . 
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^5. In the cardiac cycle, a period of contraction is called 
and a pcnod of relaxation is called ^ancu 

16. Arteries can Qp 

in proportion to the amount of blood pumped into thefrT 



\l' ^mmV^V ^^""^ ^he inner layer or 

the middle layer or 



,» and the outer layer or 



18. 



The largest arteries in the body are the 



and 



19. The smallest arteries are called rnntain 
a great portion of ~" contain 

20. The smallest veins are called ... 
connected with the smallest artcricsly " 

21. Walls of capillaries are composed of one'layer of 

22. In the capillaries Is where the exchange between the blood and the 
~ , takes place. 



23. The difference between the walls of arteries and the wall of veins is that the 
is more developed in the 



24. In pulmonary circulation, the process of tA]^a< 
Sp^for^" ^""9. During this process 1^01 vgn 

25. Portal circulation involves the passage of hlonrf 

ll^ , . . . . tr act and 

through the liver and out to the inferior vena cava thro ugh the 
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THE LYMPHATIC SYSTEM 



Structures and Functions of the Lymphatic System 

LYMPH FLUID, Lymph fluid Is usually a clear, transparent, colorless fluid. 
It Is Interstitial (Intercellular) fluid that enters the lymphatic system through 
the terminal lymphatic capillaries. Generally It Is similar In composition to 
the blood plasma In the part of the body from which It flows, with one exception. 
The protein content of the lymph Is much lower thin that of the blood plasma, 

TERMINAL LYMPHATIC CAPILUWIES, The basis upon which the lymphatic system 
Is built Is similar to that of the blood vascular system. If the heart and 
arteries are left out. In the tissues are located the closed ends of minute 
microscopic vessels, called terminal lymphatic capillaries, which are similar to, 
and often larger and more permeable than, the blood capillaries. The terminal 
lymphatic capillaries do not have pores like the typical blood capillaries. They 
are composed of a single layer of endothelial cells. 

There are no connections at the junctions between the cells. The edge 
of one endothelial cell overlaps the edge of the adjacent cell form1n<j 4 flap. 
The flap that Is formed by the overlaping cells forms a valve which open^ to the 
inside of the capillary, ^.nterstltial fluid pushes the flap valves open and 
_ flows into the lymph capillary. Once the interstitial fluids enters the capillary 
It cannot leave, because any backflow will close the flap valve. 

The endothelial cells of the terminal lymphatic capillaries are attached 
to the connective tissue of the surroundinq tissue cells by anchoring fllamtnts. 
These anchoring filaments permit the flap valve of the capillary to work and 
helps prevent the capillary from collapsing. 

The terminal lymphatic capillaries arise from the Intercellular spaces 
and are the beginning of the lymphatic vessels, 

LYMPHATIC VESSELS, The lymphatic vessels are transparent and of very 
delicate construction. They are composed of three coats or layers. The Internal 
coat is composed of a layer of elongated endothelial cells supported on an elastic 
mambrane. The middle coat is composed of smooth muscle and fine elastic fibers. 
The external coat is composed of connective tissue intermixed with smooth muscle 
fibers. This forms a protective covering to the other coats and serves to 
connect the vessel to its neighboring structures. The lymphatic vessels also con- 
tain valves that are similar to those that are found In the veins. These valves 
are composed of thin layers of fibrous tissue covered on both surfaces by endothel- 
lum. The valves perform the same type of function that the valves of the veins 
perform, 

LYMPH NODES, Lymph nodes can be compared to a sewage treatment plant 
or filtering system. The nodes consist of enormous numbers of lymphocytes, which 
are lymph cells or white blood corpuscles without cytoplasmic granules. The 




illl V^*<V^^*]^ '^""S '=°"'"" °' lymphUic vessels. They filter the 
l>mph fluid as It pisses through them tnd the/forw entibodlcs Thev ifd in 
preventing the spread of Infection and toxins In the body^ ^ 

•i:!?!'*!^^ Iwfwtlc vessels continue to unite and form 

;eV]£fSr r^"'- {rfijhTiM'Sfni; s^MATth. 

X*r.l\ ]u1uU?;elJ! J""^^^^ °' ^'^ ^-'^ Jubclavlan'InS'* 

bv th. tIS.!iI?^I ^r*"^^ "iV 0' ^he body not wptled 

by the thoracic duct. The right side of the head, neck, thorax, and the right 

iCn«'io?nT^ •J!Kt""!5,''^'^* l'^^ l>"Ph«t1c duct.' l! eSilJs iJw lii ^ 
Junction of the right subclavlfn vein and the Internal Jugular vein. 

Contraction of musclts 

b. Passlvt movtments of tht parts of tht body 

c. Arterial pulsation 

d. Compression of the tissues 

un<i.r rJSJ^^^Jj ^ ^?** very active during exercise and very sluggish 

raBnu]S^:»«^'^J' w«unt of proUIn ftlterlno from the arterial 

^ir?rt?I2S»^5! ^'W'" c«P"l«'' •» because of pom of tht caplllarlts ar»too 

iTS.^j.:!2.Tn5 istn*i; rv.'!; df- ^^^^ -sriJ?s„:i^;oio?iect 
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EXERCISE 

■ ^'"^'^ ^''•^ <n^e« the lytnphetic 

$y$t« rhnKKjh the __II__I^IZIIZIZZZ^ • 

2. Ly*pli fluid i$ similar In cOMposltlon to tht 

In tht pert of the body from Mtilch It flowl. 

/!* . ■ ■ content of tht Ijfwph Is mtch loner thin 

thet of the blood pUsme. 

4. The l>Bph*t1c system is similir to the 



5. Tenninil 1y»oh*t1c capillaries do not have like 
typical blood capillaries. 

6. Interstitial fluid flows into the lytnph capillary through a 



7. The endothelial cells of the teminel l>«iphat1c capillaries are attached to the 
connective tissue of tht surroundins tissue cells by 

8. The temlnal lymphatic capillaries arise frm tht 

and are the beginning of the , 



9. The Ij^phatic vessels are composed of . layers, tht most 

intemel beini composed of ^ *' 



10. The middle coat of the lymphatic vessels is composed of 

and 



^l' J^? ^{!^^\^ to those 

found in the veins. — — ^— — ^_ 



12. l>mph nodes consist of efwnwus numbers of 



13. IHt lymph nodes the lymph fluid and they 

fonn 



U. Tht ttfo 1>iiph«t1c ducts trt tht 
and 



15. Tht riqht lOMr half of tht body and tn of tht Itft sidt of tht body art 
draintd by tht jyct> 

16. Tht factors which frcqutntly comprtss tht 1>«piiat1c vttsolt art: 
a, 

c. 

17. Tht lywphatlc pyaip btcoMS vary active during 

and sluggish during 



18. Tht only wty that prottin nay bt rttumtd to tht blood circulatory systw is 
through tht k 
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urn. srsTEH 

Physfo1o9lc«l .AnatoMv of tht K14nty 

m» njNCTIOlB OF TMC KIONCTS. Thcrt are tMO ntjer functions that tht kfdn«ys 
ptrfor* for tht botfy. First, mni of the tn« products cf bodfly ntubollw are 
eicrtttd by the kidntys. Stcond, tht conctntrotfens of nost of the tiawits of 
th« t«tr«ce11ul«r tnd IntrKollultr fluids tre centronod by tht kfdntys. 

Nephron. Tht ntphron nlfht bt ctllfd tht functional unit of tht ktdnty. 
THcrc art about 1,000,000 In tich kidnty and each of thtst ntphrens has t«t btsle 
compontnts. Tht olowtnilui .. Mhtrt tht fluid Is fllttrtd out of tht blood, and 
the tubules . Miere the fllttrtd fluid Is convtrttd Into urint as It tots to tht 
ptWis Of tht kidntys. 

Tht basic function of tht ntfhron Is to cletn tht blood plasma of umttnttd 
substances. Somo of thtst unwanttd substancts« such as urta. crtttlnlnt, uric 
add, sulphates, and phtnels art tht end products of body mttabellw. letldes 
thtst tnd products tStrt art stvtral nofiattaboVlc subsunctt Mhlch accunilatt 
In the body In txctssivt awunts, aMng these substances art sodluM, ptusslw, 
and chloride lens. Tht nephron cleans the plaaM of these substances. 

The niKhanlsw used by tht ntphron for roMovInf these substances has two 
steps. First, about enfflfth of the plawia filters throufh Vm flenertilar 
Membrane Into the tubules. Stctnd, as tht fllttrtd fluid passes throufh the 
tubitlH, the unwanted substancM are separated from the wanted substances. 
The wonted substances are returned to the blood and tht unwonted substances 
90 into the urine. 

' Hood Flow Throufh tht Nephron. The bleed enters the eloncrulus throufh 
the afferent arteriole. The flOKrulus Is a nttwork of about SO parallel cap> 
lUarles encased In lo«Mn>s capsule. An averafo pressure of about 70 mt^ 
on the blood causes tht plasMt tt filter Into le«Mn*s capsule. The 9lo«enilus 
Is a h1«h pressure bed of capillaries. iKaust of tht high prtssurt tht elwerulus 
functions about tht ttm My as tht irttrlal tnds of the tissue capillaries by 
contlnuelly fllterinf fluid out. 

The blood leavtt the |lo«irulus by passinf throufh the efferent arteriole. 
The efferent arteriole offers a lot of rtslstanct u tht bleed flow bttween tht 
Sloaerulus and the peritubular capillary network. Tht peritubular capillary 
network surrounds the tubules and Is a 1«m prtssurt btd of caplllarlts havino 
a prtssurt of about 13 mM|. Tht lew prtssurt ptmlts the peritubular capillary 
network to function about tht mm way as tht venous ends of the tissue capillaries 
by continually absorbint fluid flrom tht tubults. Freoi the perltubulif capillary 
network mtt of the blood passes through the vast rKU. The vas* recta art 
straljht capillary loops Mhlch go down into tht aadulli and then loop back up 
to empty Into the cortical vein of the kidnoy. From the cortical veins the 
blood btslfis Its return to the heart. 
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r.o,-ii,J«r 5 Jk""?"'* collects the fluid which has filtered through the 
/nilJi ^ g omerulus. From Bov^nan's capsule the filtered fluid 

n P'"°*<'^' proximal tubule lies 

in the cortex of the kidneys along with the glomerulus. From the proximal tubule 

kJdne Fr„"m%h '""5 'J "^^ 90 deep into the medSlla of th 

V IL / °r °^ ^'"*<1 9°« <"to the distal tubule which is 

r^rf h?T?^' J"*^ amounts of other elements, are reabsorbed, 

and that which i$ not reabsorbed becomes urine. 

fluirf frnl°?.'^',?''''i tubule fluid goes into the collecting duct which collects 
llV ""f"' "fPh"^". The collecting duct passes from the cortex down to 

the medulla. From the collecting duct the fluid goes into the pelvis of thT 

ioJ^ ^;^r^h^ " I ^''Wt' "'^'y- °f the kidney the fluid 

goes into the ureters, which carry the urine to the urinary bladder which is a 
reservoir ror the urine. From the urinary bladder the fluid goes into the 
urethra and is eliminated from the body. 
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\. The kidneys have . ^ '-jnctinn-.. 

First, 

; Second, 



2 xhe might be called the functional unit of the kidney. 

3. There are about . nephrons In each kidney. 

4. The nephron has two basic components the 
fluid is filtered out of the blood, and the 
where the filtered fluid is converted into ^ 

5. The basic function of tht nephron is to 



6. Some of the unwanted substances found in blood plasma which are end products of 
bodily metabolism are 

7. The mechanism used by the nephron for removing unwanted substances has two steps, 
a. 



b. 



8. The blood enters the glomerulus through the 

9. An average pressure of about on the blood causes 

to filter into Bownan*s capsule. 

10. Because of the high pressure the glomerulus functions about the same way as 



, where 



11. Blood leaves the glomerulus by passing through the 

12 The surrounds the tubules 

and is a ^ capillaries. 
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13. The ^ Straiqht caoilUry !C03$ 

which 90 down into the medulla and loop back up to empty into the 

14. 8oMnan*s capsule collects the fluid which has filtered through 



15. From the proximal tubule the fluid enters which 

may 90 deep into the medulla of the kidney. 



16. The distal tubule is located in the 
of the kidney. 



17. The conectin9 duct collects fluid from several 

18. The reservoir for the urine is the 
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THE iNTEGu.".::;:AriY system 

Function 

The skin not only covers most visible parts of the body, but is alio associated 
with several other functions. It protects the deeper tissues of the l^ody from 
injury and dehydration, and (unless the skin is broken) it prevents the entrance 
Of bacteria -producing organisas. The skin, along with some of its appendages, 
nelps to regulate body teinperature through the dilation and constriction of its 
b ood vessels. Another important function, which is attributable to the sweat 
glands, is the elimination of certain waste products. 

Skin Layers and Appendages 

I"^ EPIDERMIS. The skin consists of an outer layer called the epidemis 
t^^i?" D?"" 'T"" epidemis consists of squamous epi- 

thelium tissue in four layers. The outer layer {surface skin) is often called 
the horny layer or stratum comeum and it forms a protective layer of dry. clear. 
?n H fK'^"?'" V (<'«""<s). The epidemis Caries in thickness 

of til 12/. * °" soles of the feet and the palms 

!L „„H? J: $4 ""Itiply. they are pushed oiit- 

°' '"y*"" 0' the epidermis. Located 

nW^.M l\ « substance known as melanin which is responsible for the 

pigmentation of the skin. The more melanin present the darker the pigmentation. 

, IlIL?^'"'^; consists of two layers of highly vascular and sensl- 

51 w^^^^V^? ^^""!: .I**."*" superficial layer or papillary layer of the dermis 
IS located Just beneath the deepest layer of the epidermis. In the papillary layer 

grooves, pores, capillaries and nerve endings. The deepest layer 
Of the dermis or reticular layer consists of Interlacing fibrous and elastic 
tissues and is richly supplied with blood capillaries and nerves. -The interlacing 
network of these tissues also contains sweat glands and adipose tissue. 

"^i^i , S^"«.the fingernails and toenails are cocposed of homy cells of 
the superf cial layer of the epidennis. they are considered to be a modified type 
of epidermis. When the outer layer of the epidermis becomes scaly; the epidermis 
that forms the nails becomes hardened. 

HAIR. The hair is considered a modification of the epidermis. Each hair 
consists of a root, which Is below the surface, and a shaft which Is visible-above 
the skin. The hair follicle is a small canal extending from the dermis to the skin 
surface. It provides a passageway for the hair and contains the cuticle, the 
cortex and the medulla. At the bottom of each hair follicle is an enlargement called 
a bulb, where hair grows tn iruch the same manner that skin layers develop. The hair 
follicle forms a sheath around the formative germinal cells, thus creating the rod- 
like projections known as hair. 
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cXERCISE* 

1. The skin protects the deeper tissues of the body from 



2. The skin, along with some of the appendages helps to regulate 

3. Sweat glands function to 

4., There are two main layers of skin, the 

and ' I 

5. The outer layer of skin consists of tissue 

and is often called " 

6. The substance that is responsible for the pigmentation of the skin is 

7. The two layers of the dermis are the ; 

and ; ' 

8. Nails are a modified type of . 

9. At the bottom of each hair follicle is an rnlargcment called a 

10. The sweat glands are located in the layer 

of the dermis. 
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THE 800Y*S HEAT REGULATORY SYSTEM 



Body Temperature 

The internal body temperature remains fairly constant, within plus or minus 
1**F day in and day out unless a person has a febrile illness (illness with a 
fever). A nude person can be exposed to temperatures as low as 55® to 60®F and 
still maintain an almost constant temperature. A nude person can also be exposed 
to temperatures as high as 150® and stilT maintain an almost constant temperature. 
The mechanism which the body uses to control body temperature is a nicely designed 
control system. 

There Is not a single temperature level which can be considered the normal 
temperature level for all people. Temperature measurements for many normal 
people have been taken and these have ranged from 97®F to over 99®F. The average 
nomal temperature is generally considered to be 98.6®F when measured orally 
and about 1®F higher when measured rectally. 

The body temperature will vary with exercise and with the temperature of the 
surroundings because the temperature regulatory mechanism is not always 1001 
effective. During strenuous exercise an excessive amount of heat is produced In 
the body and the rectal temperature can go as high as 101 ®F to 104*F. The body 
may be exposed to extreme cold and the rectal temperature can fall below 9Q^f. 



HEAT PROOUCTIOH. Heat Is «l»«ys being produced in the body is a by-product of metabollsw. 
And heat from the body is always being lost to the surroundings. A person is said 
to be in heat balance when the rate of heat production is exactly equal to heat 
loss. When the rate of heat production and the rate of heat loss are not in 
equilibrium the body temperature will either be increasing or decretsing. The 
following are some major factors which are important in determining the rate of 
heat production: 

t The basal rate of metabolism of all the cells of the body. 

• An increase in the rate of metabolism caused by muscle activity. 

• An increase in metabolism caused by an increased temperature of the body. 



HEAT LOSS. Ihmrn are mar\y dTffwrmt methods by which h#at is lost frm the body arid 
the amount of heat loss by each of t lese methods will vary with atmospheric conditions. 

Radiation. This is the loss of heat in the form of infrared heat rays 
(a type of electromagnetic wave). The usual situation is this. The temperature of 
the body is greater than the temperature of the surroundings, so more heat is 
radiated from the body than is radiated to the body. At times the surroundings 
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may be hotter than the body. Under these circumstances more heat would be radiated 
to the body than from the body. 

The human body absorbs heat rays very easily. About 97X of the rays 
that hit the body are absorbed. The absorption rate is almost equal for people 
with either white or black skin. The different colors of the skin have no effect 
on the absorption at Infrared wavelengths. 

Energy from the sun Is transmitted by light rays rather than Infra- 
red rays. White skin will reflect about 35X of the light rays while only a small 
amount will be reflected by dark skin. In sunlight the dark skin can absorb more 
heat than white skin. A nude person loses about 6<K of his heat by radiation 
when In a room at normal temperature. 



Conduction. This is the transfer of heet by direct conUct from the surface of the 
body to the surface of another object or to a liquid or gas. Only a smell amount 
of body heat Is lost from the surface of the body by direct conduction to the 
surface of another object such as a chair, bed, or water. A large amount of 
body heat is lost by conduction to air even under normtl conditions. After the 
teeperature of the air adjacent to the skin of the body equals the temperature 
of the skin, no more heat will be lost by conduction to the air. Body heat loss 
by conduction to the air Is self-limiting unless the heated air is moved away 
from the skin so that unheated air can be moved In next to the skin. 



ConvKtlon. This Is the transmission of heat in liquids and gases ^ a circulation 
carried on by the heated particles. When heat is removed from the body by con- 
vection air currents, it is commonly called heat loss by convection. Actually 
the heat Is first conducted to the air and then carried away by the convection air 
currents. Almost always a small amount of convection is occurring around the 
body since the air adjacent to the skin has a tendency to rise as It is heated. 
A nude Person seated In a room with minimal air movwent will lose about 12X 
of his body heat by conduction to the air and then by convection away from the 
body. 



Evaporation. This is body hMt loss resulting from chenging a liquid to a vepor. «h 
the twperature of the surroundings is higher than the body temperature, the body 
gains heat by radiation and conduction from the surroundings. In this situation 
the only way the body can att rid of heat is by evaporation. If •nythingjrgfym 
evaporation when the $urrouiidln9*s tefipwreture Is higher than the My temptriture, 
the body temperature will rise. The continual heat loss by Insensible water 
evaporation from the skin is 12 to 18 calories per hour. 




The Body's Insulator SystMi 

* » ^i**!!*** InsuUtors for tht body are the skin, the subcutaneous tissues and the 
fat of the subcutaneoMS tissues. The fat Is very Important because It conducts 
heat only one-fogrth as fist as the other tissues. 

The Body's Radiator SystM 

Ki^J^'^w^* • continuous venous plexus Mhlch Is supplied by an Inflow of arterial 
blood. Th« venous pltxus Is located Innedlately beneath the sMn. In the hands, 
feet and ears the blood will go directly to the venous plexuses from the small 
arteries through the atrlovenous shunts. The rate of blood flow in the venous 
plexus varies from just above zero to about 3M of the total cardiac output. A 
high rate of flow will cause heat to be conducted from the deep areas of the body 
to tht skin efficiently. A low rate of flow will decrease the efficiency of the 
heat conduction from tht deep areas of the body. Because of this tht skin Is a 
very effective radiator system for the body. » 

The flow of the blood to tht skin Is tht prlmry method of heat transftr from 
tht dttp artas of tht body to tN skin. If something should happtn to this 
radiator system of tht body tht only way that heat from the detp artas of tht body 
*2"11°? 3? ^ txttrlor would bt by heat diffusion through tht htat Insulator 
of the body. The htat conduction to tht skin Is controlltd by tht symptthttlc 
division of tht Mtoftomlc ntrvous systen. Normelly symptthttlc Inpulsts ctust 
continual constriction of tht arttrlolts supplying tN skin. Stimulation of tht 
symptthttlc ctnUrs will caust further constriction «f tht arttrlts, which will 

^ ^ •^'*»* "op* symptthttlc centtrs are 

Inhibited a dtcrHst In synpathttlc Impulsts to tht ptrlphtry rtuslts and tht 
arttrlts dllatt. 

Body Temperature Ragulatlon 

In gtntral tht nudt body If ablt to mtlntain iMtoflnlttly a normal body core 
*rKI5*i''*,5!J!I^,'*^ ^ ^^'^ ^» P^«td In dry air at a twptraturt 

of 60*F to 13p»F. Tht bo4y tamptrtturt Is almost tntlrtly rtgulatad by ntrvous 
fttdbtck mtchanlsmc which art optrattd through a ttm^raturt rtgulating ctnter 
located In tht hypothalamus. For tht tmnptraturc rtgulating ctnttr to function, 
tamptrtturt dtttctors art ustd to dtttmint If tht body ttiytraturt Is too hot 
or too cold. Thtst ttmptraturt dtttctors art locattd In tht prtoptic arte of 
tht anterior hypothalamus and art htat stnsltlvt nturons. This small prtoptic arte 
of tht anttrlor hypothalaws Is calltd tht thtrmosUtIc ctnter. When the body 
ttmptraturt Hsts abovt 9e.4'F tht heat sensitive nturons Incrtast thtir output 
to actlvatt tht mtchanlsms to lower the bo4y tamperaturt. Tht swtat glands art 
actlwattd to caust tvaporatlve htat loss frem the body. The sympathetic centers 
are Inhibited tirftlch ptmlts vasodilation and loss of heat from the body. 

When tht body temperature goes down btlow 9e.4*F tht htat sansltlve neurons 
decrtast thtir Impulst output so that mtchanism can be activated to raise the 
body temperature. Tht sympathetic centers art exicted which results In vaso- 
constriction and a decrease In the flow of heat by the blood to the skin. 
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Sweating Is stopped. Shivering is started to Increase heat production by the 
muscles. 

Besides the heat sensitive neurons In the thennostatlc center there are skin 
te^tperature receptors. The skin teeiperature receptors Include both warmth and cold 
receptors. These receptors send ImfMilses Into the spinal cord and on to the 
hypothalamic region to help control body temperature. The skin temperature 
receptors help In controlling body temperature in three different ways. First* 
they cause a psychic desire for warmer surroundings and make the person seek 
appropriate clothing and shelter. Second, they cause nerve impulses to be sent 
Into the central nervous system to alter the setting of the thermostatic centers. 
Third, they elicit local cord reflexes which affect skin blood flow or sweating 
that help maintain normal body temperature. 

Harmful Effects of High Temperature 

The parenchyma (general term for the essential elements or parts) of n^ny 
cells usually begins to be damaged when the body temperature rises above lOe^'F. 
The brain may suffer since neural cells can never be replaced once they are 
destroyed. A person usually only has a few hours to live when the body tempera* 
ture reaches nO*F unless it Is rapidly lowered to Us normal range. 
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EXERCISE 

1. The 1ntem«l body t«.p«r«ture r«Mi1ns fairly constint unless a person has a 

S; hJnll*^! ^ •"'^'"^ ^° temperatures as low as or 

Sre ■ '^"^ an almost constant tSKpera. 

3. The average norrnl tmperature Is generally considered to be . 

4. Heat Is always being produced In' the body as a by-product of . 

5. A person Is said to be In heat balance when 



p^dlSlon"* ^' Important In determining the rate of heat 



7. List the four methods by which heat Is lost from the body. 



loss't r ""^ ^ ^" °^ ^""■•'■•^ '■•y' ^"^^ ^» "lied heat 

9. The h4Mn body will absorb about of th- h..*- 

rays that hit It. — ' " 

10. A nude person loses about -* hi. hm^t hw 

radiation. • . of nis heat by 

"bje^t'irclllld ^'^ °^ ''^'■•^^^ ^'^^^^ ^not'*'' 

^SirtklirlrMllJd '""^ circulation carried on by the heated 



13. Body heat loss resulting from changing liquid to a vapor Is called 
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IJ; thT tht fit of tht subcuuncous tissues 



i^'thJ kit conduction from th, d-p .r^s Vlt^^T '''''^•^^ 
17. Tht hit conduction to the skin froii tht dttptr p«rts of tht body Is controlled 

IS'tht'^^'^h etic iinpulses in th. ptrlphtry resu U.'"lytl!e''.iiii^lM'^ ' 



19, The tvipereturt re^ulatlns center 1$ located In tht 

tht temptreturt regulating center to function 
•rt used to determlnt If tht body ttMptraturt Is too ho t or cold. 



21. A saiell prtoptic area of tht anterior hypothtlanus is called tht 



JJilCbS; Jw-SS ^» ^^^c'' sl^l" te^ytreturt rKtptors help In con. 

t^Ia^^j^TSiribSlt" ""^ "'"'^^^ ^° ^ 

24. If tht body taaptraturt rMchts , o.-,b„ u,u.n„ 

only has a few houn to live. ! — ■ ^ "•"•"y 
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THE MUSCUUW SYSTEH 

SkcltUI Nuscle Anttmy 



I!!?''* •'^ fw^rogi Muscit fibtrs th«t Mkt up all of tht xk*l«t«t aicrt.< n/ 

found in »«iicul.r tliiMt. E.S%yoflSll ?! SSJiS of Ib^t fSo iK.IJ^. 
"Jtnti. which .ft thick flWti. •«! .bout 300 ictl! fllJSSti ^iJTJlI llin 

Jlii t ?; iSlltUiS dIX 12 tnttnlign.tlof.1 
r«Mii in tnt aictTMtt iirk and light binds th«t art found In tti Mnfiiwii 

The djrk binds contain tU *vosin a^ art callS tS^A SSs «{llt^ Silt 

J thi'}*?*!."^??::!:. tht I bind thtrt "a sSuJJuJt 

tht ISscl?fi;.rI fh I"!.SJL''! J'*" ■^'IS'" t» m/ktoss 
by iS5 Th.^2«i.Uu Sli'** avoflbrlls to bi SS 

ofaJl !; rSlSS 15^1! ? • "•fix calltd sarcoplasn. ThTsareo- 

rSt'X'hSHar'* -«»«i--SHpS!s:t" (5?Pi'5ic*5'j; sx. 

5l"SrWJ M?* TK^^^rJltcrjSJtlT^?^ J^JLJ^"*^* 

accurate havt a Sill ^ of iSSl^ihtlS iIT1S2'"?/'^t!*!^ 

n««i*tr of ntrvt flbtrs^oiS SlSl a! SiSiH" J'J'^'i""^ ^* ^^IT 

havt only 10 to 15 iiuscft flbtri in * u«?f Tk.^LS?^i ^' ^l*^ wiclts Mtilch 

•nd do not rtquirt a finl 6mS2 r.!S^i I??!^^"*^ wicltt, «Mcli art slM actiM 

ftbtrs tn olcriltoJ Hit ^SL^iirK'Ji I '*J2:i IS^ mtcU 

•»t«>r tnd plateactylchollnt is rtltStd! (3) tS awtj uSiini iffJJtllht 
wjsclt fibtr MDbrant Mking It ptratablt to sodlut Ions ?4l TMr» !. « 
Of sodlu. ions -hjch caustTtht Spglst to tra^l •lJS'ih,^ii,clI*«bJ^*'' 
(5) Oust a ftw nllllstconds afttr tht rtltast of actSlchollS it ii dMtMy^ kw 

JJTJTj^^i'siWs S2h h sasr^tTSS^iStfsris r^.. 
«Jni: sJ'oS^fSiTt:;:/"--''- ^oWS^rht'SsJirKr 
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SPCCIAl FEATWES Of NUSCU FWCTIOW. 
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1. CkH tffttkril it 
fflawits *$4 
•rt hotli 



REVIEW HCICISE 




3* Thf 4»rk h»f4t cMtcIn 



Tf« coi*fwt(«i Of tht im U^i u cillH • 



•n4 tre cillt^ 



l-clH i^feli rnct ^fcHy .m h.v. .«ur.t". control h.,. * 
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ANATOMY 

OBJECTIVES 

1. Classification and functions of bones. 

2. Parts of a long bone. 

3. Basic osteology terms. 

4. Tissue structure of a typical joint. 

5. Arthrology terms. 

6. Types of joints. 
INTRODUCTION 

.instructor. instructor. Complete each exercise as directed by the 

INFORMATION 

1. Classifications and functions of bones. 



This supersedes SW 3ABR91330-1-6. 3AZR91370-1 -6, Feb 73 



(]♦ I rjCMulAi bofu-:. rjf*' noi. .'i t.ruo typo but a combin.itlon of the 

e* Sesamoid bones develop within a tendon. The only sesamoid bone 
we'll discusG is the patella* 

2* Parts of a long bone. 

a. Shaft the elongated tubular part of a long bone. 

b. Epiphyseal line - A cartilage plate called the growth line. It 
regulates the linear growth of a long bone. 

c. Epiphysis - That smaller portion of the bone which Is separated 
from the larger portion of the bone by the epiphyseal plate. 

d. Medullary cavity - the hollow, which contains bone marrow and 
blood vessels. 

e. Periosteum - A membrane which covers bone except at the articular 
ends. 

f. Articular cartilage - smocJth cartilage covering articular surfaces 
of bone- 
s' "Basic Osteology terms. 

a- Processes - marked bone prominences. 

b. Head - ball shaped process for articulation. 

c. Condyle - a knuckle like process for articulation, 
d- Spine - a sharp, slender process. 

e. Crest - narrov/ ridge 

f. Tubercle - small, round process 

g. Tuberosity - medium, round process 
h- Trochanter - large, round process 
i. Fossa - large depression 

j . Foramen - hole 

k. Sinus - cavity or pocket within a bone. 



2 




4. Tissue structures of a typical joint. 

a . Bone 

b. Articular cartilage - forms a smooth joint surface to reduce 
friction during movement. 

c. Fibrous cartilage - found around the edges of certain joints to 
deepen the joint. 

d. Joint capsulo 

(1) Synovial membrane. The inner lining of the joint capsule. 
This membrane secretes synovial fluid which lubricates the joint. 

(2) Fibrous coat. The tough, outer layer of the capsule which 
protects the joint and offers passive support. 

e. Ligaments. Tough, elastic connective tissue which attaches, bone 
to bone and gives passive support to the joint. 

f. Tendon. Tough, white cord-like connective tissue which attaches 
muscle to bone. Tendons give active support to a joint during muscle 
contraction. 

5. --Arthrology terms 

a. Bursa - a saclike structure, containing a viscous fluid, placed 
between tissues at points where friction is likely to develop. Typically 
found between muscles or tendons and the periosteum of the bone. 

b. Tendon sheath - a connective tissue tube-like structure lined with 
synovial membrane, which affords a common passageway and lubrication. 

c Joint motions 

(1) Flexion - shortening the angle of a joint. Bending. 

(2) Extension - lengthening the angle of a joint or returning 
from flexion to the anatomical position. 

(3) Uyperextension - extension beyond the normal anatomical 
position. 

(4) Abduction - movement away from the midline of the body. 

(5) Adduction - movement toward the midline. 



3 




(6) Rotation - movement around the long axis of a bone. Qualified! 

(a ) Internal 

(b) external 

(7) Circumduction - circular, cone-like movement around a constant- 
ly changing axis. 

(8) Pronation - turning the palm down 

(9) Supination - turning the palm up 

(10) Inversion - turning the sole of the foot Inward 
(H) Everslon - turning the sole of the foot outward 
6. Types of joints 

a. Synathroses - immovable joints found in the skull. 

b. Amphiarthroses • partially movable joints - found in vetebral 
column and pelvis. 

c. Diarthroses - freely movable joints. Found in the extremities. 

d. Types of freely movable joints 

(1) Hinge - permits motion in only one plane. Example: elbow 

(2) Gliding - permits linear and rotary motions. Example: 

carpals 

(3) Condyloid • permits linear and circumduction motions, no 
rotation. Example: wrist and M. P. joints 

(4) Ball and socket - permits all forms of motion. Example: 
shoulder and hip joints 

(5) Saddle - permits all motions except rotation. Example: 
carpometacarpal joint of the thumb 

(6) Pivot - permits rotation. Example: radio^-ulnar joints 
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JOINT MOTION EXERCISE 



The Un« drawings on the preceding page lHuttrate 24 joint motions. In 
d«i^SJ!%S'^r; .pproprlate name for each'm^?Lr S ;urrto 

designate the joint. Examples. Should abduction, hip flexion, etc" 



1, 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12, 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 
24. 
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OSTEOLCDGY SCHEMATICS 

OBJECTIVE 
INSTRUCTIONS 

2. In order to $«ti$f«ctorlly cowplete tht criterion ob1ectiv« f«r 
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1. In your am wotdt, list th« three function! of th« vertebral coluan. 



c. 



2. Below ere two views of the vertebral coluHi with itt major iectiont 
indicateti. Identify each by placing the correct answer in the lettered 
blank. 




A. ; D. 

B. E. 

C. 

12 ' 
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Below is an illustration of the vertebral column. Identify the primajry 
and secondary curves by placing the correct answer in the blank lettered 
to correspond with the letter on the illustration. 




13.9 
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Uolow uiQ views ot a vortebra with Its major parts Indicated. Identify 
each by placing the correct answer In the blank lettered to correspond 
with the letter on the Illustrations. 
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INTHOOJrmON TO IWOLOCY 

ODJKTIVES 

1. Parts of « flwscl*. 

2. Functions of sktlttal nusclts. 
3> Basic myological tsms. 

INTRODUCTION 

. This study guidt is designed to acquaint you with the parts anrf 
function of skeletal muscles. 

INSTRUCTIONS 

1. All essential material is included in this study guide and in the 
muscle testing manual you will be issued at a text. Additional notes 
should not be necessary. 

2. Complete exercises as directed by the instructor. 
INFORMATION 

It Pirtt of • nuscltt 

• • Mutclt btUy - Tht maint fltthy portion of a mutclt. 

b. AttichiMntt - Tht %nd% of « mutclt art conntctivt tittut ctlltd 
tendon. Tht ttndon it both trnit usually attach to tht ptrlotttw of bont. 
Howtvtr* you will study a ftw facial nuscltt which attach to skin. 

(1) Origin - This is tht less movablt tnd of a nusclt. It is 
usually proximal to tht Joint it movts. 

(2) Insertion - The more JK>vable end* usually distal to tht 
Joint it moves* 

c* Tendons - This is the tough » white connective tissue found at 
each end of a muscle* The function of tendon is tox 

(1) Connect muscle to bone 

(2) Concentrate the area of pull of a muscle or group of muscles* 

(3) Allows the muscle belly to be located some distance away from 
the Joint being moved* 

23^ 



\ rrcnulnr bonos .jr#« not a true typt but « coiiblration of the 
otimru. ExaNiploi vortobrot 

§• Swoid bones develop within a tendon. The only setiMid bone 
we* 11 discuss is the petella. 

2. Parts of a long bone. 

a. Shaft - the elongated tubular part of a long bone. 

b. Epiphyseal line - A cartilage plate called the groitth line. It 
regulates the linear growth of a long bone. 

c. Epiphysis - That smaller portion of the bone which is separated 
from the larger portion of the bone by the epiphyseal plate. 

d. Medullary cavity - the hollowt which contains bone narrow and 
blood vessels* 

e. Periosteum - A membrane which covers bone except at the articular 

ends. 

f* Articular cartilage - smooth cartilage covering articular surfaces 

of bone. 

3. Basic Osteology terms. 

a. Processes - marked bone prominences. 

b» Head ball shaped process for articulation. 

c. Condyle • a knuckle like process for articulation. 

d. Spine • a sharpt slender process. 
e» Crest • narrow ridge 

f. Tubercle - smalls round process 
Tuberosity - medium» round process 

h» Trochanter large* round process 
i» Fossa • large depression 
j* Foramen hole 

k. Sinus « cavity or pocket within a bone. 
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4* Tissue structures of a typical 'oint. 
Bont 

b. Articular cartilage - forms a sinooth Joint surface to reduce 
friction during movement. 

c. Fibrous cartilage - found around the edges of certain Joints to 
deepen the Joint. 

d. Joint capsule 

(1) Synovial membrane. The inner lining of the Joint capsule. 
This membrane secretes synovial fluid which lubricates the Joint. 

(2) Fibrous coat. The tough, outer layer of the capsule which 
protects the Joint and offers passive support. 

e. Ligaments. Tough, elastic connective tissue which attaches. bocM 
to bone and gives passive support to the Joint. 

f. Tendon. Tough, white cord-like connective tissue which attaches 
muscle to bone. Tendons give active support to a Joint during SMicle 
contraction. 

5. Arthrology terms ^ 

a. Bursa - a sacllke structure, containing a viscous fluid, placed 
between tissues at points where friction Is likely to develop. Typically 
found between muscles or tendons and the periosteum of the bone. 

b. Tendon sheath - a connective tissue tube-like structure lined with 
synovial membrane, which affords a connon passagevfsy and lubrication. 

c. Joint motions 

(1) Flexion - shortening the angle of a Joint. Bending. 

(2) Extension - lengthening the angle of a Joint or returning 
from flexion to the anatomical position. 

(3) Hyperextenslon - extension beyond the normal anatomical 

position. 

(4) Abduction - movement away from the midline of the body. 

(5) Adduction - movement toward the midline. 



An fxtnplt if, tht 1009 ttndons which cross tht wrists snd joints of tht 
hsnd. Tht rtsulting isek of Muselt bulk in this srM sllows • dtorM of 
movcwcnt which would othomist b« iapossiblt. 

(4) Ptrvits sdditional Itvtrsgs - 7h« strsight courso of s 
ttndon (My b« dtflscttd by s bon« or bony prowintnct. Ihis asy olvt o 
wsehsnicsl idvsntag* to tht MUsclt by lifting tht ttndon swsy frosi tht 
•Kls of tht joint. Exsaplti Tht itvtrsgt for knot txttnslon Is li^rovtd 
by tht ptttlla within tht qusdrictps ttndon. 

2. Functions of Sktltttl Muscles 

«. Provldt motion 

(1) Locomotion - This term dtscribts swvtmtnt of an individusl 
from one place to anotheri crawling, walking, running, etc 

(2) DtKttrlty - Flnt purpostful RiovtSMnt. Thl» ttns is usually 
reserved for flngtr movesitnts. It involvts a high dtgrtt of coordination 
and precision. It I* greatly tnhanctd by thuadb opposition. 

(3) Mastication - Tht cranioaMndibular notions ntcessary for 
breaking down food with tht tttth. This includts tltvation, protraction, 
retraction and lateral movtSMnts of tht nandlblt. 

(4) Spttch - Musclts of tht tongut, lips, vocal cords, ttc. 

(5) Circulation - Vtnous circulation is iiaprovtd by tht Mchanlcal 
compression of sktlttal wuscles. This Is tsptcially significant in tht 
deeper veins of tht loetr txtrtaitits. Whtn move«tnt of tht Itgs is rt- 
strlcttd for long ptrlods of tlmt, dtcrtastd circulation is dtaonstrattd 
by edema or swelling of soft tissue around tht anklts. 

b. Fixation - Iwnoblllzing a sktlttal part through muselt contraction. 
Examples of fixation Includtt i 

I 

(1) Posture - varyln?) attitudes of posturt art dut to an tvtr 
changing tont maintained In t^ antlgravlty nuscles which keep tht body 
in an upright but flexible position. 

(2) Stabilization - Holding a body part In a fixed position to 
enhance the movement of anotrftr part. ExaBpltt Tht serratus anttrior 
stablllxts tht scapula durlnd push-up txtrclsts. Without tht fixation 

the scapula would wing making the exercist txtrtmtly difficult and painful. 

(3) Prottction - Ce/taln muscles prottct Internal organs by 
forming a waD around the hoch cavities. The abdoisinal auscles ptrfons 
this function by protectingfthe viscera of the abdoainal cavity. Soae 
joints are protected by muscular contraction, for example the knee and 

shoulder joints. / 
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3< Bsfic Plyological T«nit 

a. Muiclt coordination. Th« unittd action of groupt of nuacltt to 
produce a wall adjuatad awacular action. 

b. Prlaa movar. Thg main mutda or mutcla group acting diractly to 
produca a movtmant. 

c. Agoniat - A twacla or nwacla group which halpa tha priM aiovar. 

d. Antagonist. Musclts which oppoaa tha prima movar. Thav function 

toi 

(1) Regulata tha rata of movamant 

(2) Smooth tha moacular action 

(3) Stop tha motion 

a. SynargUt. Thaaa ara guiding mutclat which ruia out unwantad 

action. 

f. Typaa of contraction! 

(1) Isotonic - i nuscl* contraction which producaa Joint motion. 
Thare are t*KJ typast 

(a) Concentric - a contraction with tha muacla fibara 

shortening. 

■ » 

(b) Eccentric - contraction with the muscle fibara 

lengthening. 

Example! Flexing the elbow with a weight In the hand requires concentric 
contraction of the biceps. Eccentric contraction of tha bicapa allows 
you to slowly return the elbow to the extended position. 

(2) Isometric > The muscle develops tension but does not produce 

joint motion. 

Types of ouscle contraction will be covered again in the Introduction of 
th<srapeutic exercise. However, we feel that It deserves mention before wa 

begin discussing the prime movers. 

g. Characteristics of muscles. 

r-rirshllity. The J>bllity to respond to stimuli. 
(2) Contractility. The ability to shorten. 
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(3) nxlcmibillty. r.op„rty of being ,t,ot,;l,od. 
l.n,th. ^ 'Mlity to r.turn to th. „om„l or origin,! 

for . c,„.ld.r.bl. p.ri«. on,« "rJe'n^Jh""" ' 

(6) F„cU. is tb. connective ti..« which cover, »scle. 
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MYOLOGY EXERCIGE # 1 

Fill in the blanks in the sentences below. 

1- Connective tissue which attaches muscle to bone is called 



2. Movement from one place to another is 

3. Speech is one of the functions of 



4. The tissue which covers a muscle is known as _ 

5. Fine purpx)seful movement is the definition of 

6. Venous compression is improved by 
exerted by skeletal muscle contraction, 

?• The more movable end of a muscle is called the 

8. The fleshy part of a muscle is the 



allows the muscle belly to be located some 



distance away from the 'joint being moved. 
10. United action of groups of muscles to produce a well adjusted muscular 
action defines 

11* Muscles which oppose the prime mover are called 



12, Little or no joint motion takes place during 
contraction. 

13. Eccentric and concentric are types of 

contraction. 



14. Rate of movement is regulated by muscles. 

15. Muscle fibers lengthen during contraction. 
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ANATOMY 

OBJECTIVES 

1. Classification and functions of bones. 

2. Parts of a long bone. 

3. Basic osteology terms. 

4. Tissue structure of a typical joint. 

5. Arthrology terms. 

6. Types of joints. 
INTRODUCTION 

(the'sJLf o?'th'e^t?e?ars^\'L°m)^L'/^'^ '° r^''^' ^^'^ osteology 
J uie sxeietal system) and certain joint motions and structures. 

notes^lrl'rt'ie«ss^'r'7aLl%i"'V"'''''" ^"^^^ Additional 
are explained Sy" e i'JstruJtoi Co™?."?^ °" anatomical diagrams as they 
instructor. instructor. Complete each exercise as directed by the 

INFORMATION 

1. Classifications and functions of bones. 



SH 3APR91330-1.5. '^1370-1-6, Feb 73 
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MYOLOGY OF THE AXIAL SKELETAL SYSTEM 

OBJECTIVE 



Given a list of facial expressions and joint motions of the neck and trunk, 
name the prime movers with 8P5^ accuracy. 

INSTRUCTIONS 

1. The muscles you will be required to know in order to successfully pass 
the criterion objective will be covered in lecture. 

2. List the prime movers as they are discussed by the instructor. If the 
name of a muscle is given, list the motion performed by that muscle. 

3. Use the muscle testing manual you have been issued for work outside 
the classroom. 

4. Complete all myology exercises. 
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These muscles are found in the muscle testing manual • pages 162-174* 

FACIAL MUSCLES 

INSTRUCTIONS 

List the motion performed by the following muscles: 
^scle Motion 

1. Frontalis 

2. (Orbicularis oculi 

3. Procerus 

4. Nasalis 

5. Dilator- naris 
6» Orbicularis oris 

7. Zygomaticus 

8. Risorius 

9. Triangularis 
10. Bucdinator 



The muscles above are innervated by the nerve. 

Craniomandibular muscles 

1. Temporalis Common Motion 

2. Masseter 

3. External pterygoid 

The muscles are innervated by the nerve. 
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MYOLOGY EXERCISE «2 (Facial Muscles) 

Instructions: Fill in the blanks in och of the sentences below Thi, 
information is presented in lecture and/or th. muscle testing SJ^u.I^ 

U on^i^a^^s^r^SS . 

Skin over the supra-o rbital ridge. *" 

2. ^ The lateral angle of the mouth is raised upward and lateralward by 

3. ^ "Grimacing" is the facial expression produced by contraction of 

4. The corne rs of the mouth are drawn down strongly by the 

5. The muscl e that compresses the cheeks for whistling is the 

6. ^ Two muscles used to close the jaws tightly (elevation of mandible) 
motion takes place at the ~ ^" ^^^^^^ ■■• This 

7. The frontalis is innervated by the norv 

8. The craniTjmandibular muscles are innervated by the 



nerve . 

9. The nostrils are flared by the 



10. ^ The lips are brought together and compressed (as when kissing) by 

11. The eyelids are closed tightly by contraction of the 



1 2. Diagonal wrinkles are formed across the bridge of the nose by the 

13. The zygomaticus is innervated by the 

^ nerve, 

14. The nostrils are compressed by the 



15. The seventh (7 th) cranial nerve is called the 
nerve . 
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MyOI.Ot;Y (NECK AND TRtJNK) 
Give the motion performed by the muscles listed b^loi^r. 



1. Sicrosplnalls group 1. 

2. Quadra tus lumborum 2. 
3« Rectus abdominis 3. 

4. Internal and external obliques 4. 

5. Trapezius (upper fibers X 5. 

6. Splenius capitis 6. 

7. Scalenus 7. 
Sternocleidomastoid 8« 
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MYoixiiY f?xnm:rr;n ha (\uu.k ;ind Trunk) 



1. Ulljtoxal contraction of the causes neck 
flexion. Unilateral contraction of this muscle produces neck 
. to the (opposite-same) side. 

2. Contraction of the upper fibers of the 

produces neck extension. Other neck extensors include thei 



a* 



b. 



c. 



3. Trunk extension Is produced by the . 

4. The trunk Is flexed by the 

While you were studying the respiratory system, you learned that this 
muscle also assists In forced . It also 

protects 



5. Unilateral contraction of the 
causes elevation of the pelvis. 

6. The internal and external obliques produce trunk 

7. iVhen the trunk is fixed, the rectus abdomlnus produces 
of the 



8. The splenius capitis Is an anatgonlst to neck 



y. The sacrospinal Is Is an antagonist during trunk 

10. When the movement of back extension takes place, the 
must relax. 
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UPPER exthemities schewmicg 

OBJECTIVE 

JirL'"!*"^^!!^ •chtmatlc Mch student will corrtctly Identify 70* of 
th. bones of the upper extremities «nd their selected pirts. 

INSTRUCTIONS 

2. In order to s.tlsf.ctorlly complete the criterion objectives for 

!JjJn. ^'"^ "^"^'•^^ these ich««tics 

without instructor assistsnce or reference traterisl. 
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Joints of the Shoulder Girdle and Upper Extremity 




1. Shoulder Girdle Joints^ There are two joints of the shoulder girdle. 

a. Acromioclavicular Joint. The lateral end of the clavicle joins 
with the acromion process of the scapula to form the acriomioclavicular 
joint. This articulation permits scapular rotation. 

b. Sternoclavicular Joint. The medial end of the clavicle joins 
with the manubrium of the stermum. It is a double arthrodial (gliding) 
joint that permits scapular elevation, depression, adduction, abduction, 
rotation, and circumduction. 

2. Shoulder Joint. The shoulder joint, is often referred to as the 
9lcnohumeral joint; it is formed by the humeral head and the glenoid fossa 
of tne scapula. This is a ball-and-socket type of diathrodial joint; it 

is protected and held together by numerous muscles, tendons, and ligaments. 
" ' jc'nts per-^it mo^e freedom of no^'^'^.^nt than do other joints 

in the body. The motions permitted are shoulder flexion, extension, abduc- 
tion, adduction, rotation, and circumduction. 

41 



HUMERUS HUMERUS 




RADIUS 



3. Elbow Joint. The semilunar notch of the ulna articulates with the 
trochlea of the humerus and the capitulum of the humerus articulates with 
the rovea on the head of the radius to form the elbow joint. When the 
forearm is flexed, the head of the radius articulates with the capitulum 
of the humerus* When the forearm is extended, there is a larger space 
between the radial head and the capitulum. The elbow joint is a classic 
example of the hinge joint. 

4. Forearm Joints. The proximal and distal radioulnar articulations form 
the forearm joints. 

a. Distal Radioulnar Joint. The distal radioulnar articulation is 

a pivot-joint formed between the head of the ulna and the ulnar notch of 
the distal end of the radius. 

b. Proximal Radioulnar Joint. The proximal radioulnar joint is a 
pivot joint formed between the head of the radius and the radial notch 
of the ulna. Together these joints form a pivot joint which permits 
supination and pronation of the forearm. 
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5- Wrist Joint. The wrist joint is formed primarily by the radiocarpal 
articulations. The intercarpal joints listed above as the joints of the 
hand are sometimes included in the wrist. The radiocarpal joint is formed 
by the distal end of the radius and the under surface of. the articular 
disk above and the navicular, lunate, and triangular bones below. The 
joint is surrounded by a capsule and strengthened by ligaments. 

6. Hand Joints. The hand joints include the carpometacarpal joints and 
the intercarpal joints. 

a. Carpometacarpal Joints. The first metacarpal joins with the 
greater multangular to form the saddle joint of the thumb; the second 
metacarpal joins with the greater multangular, lesser multangular, and 
capitate; the third metacarpal joins with the capitate; the fourth meta- 
carpal joins with the capitate and hamate; and the fifth metacrapal joins 
with the hamate. The latter four joints are gliding-type joints. 

b. Intercarpal Joints. These are gliding-type joints that add to the 
ovcjLuJLjL I xe^ixuxi'xcy of the wvist joint. 

7. Joints of the Fingers: The phalanges join as follows: 

a. The distal phalanges join proximally with the distal ends of the 
middle phalanges. These joints are termed the distal interphalangeal (DIP) 
joints. The DIP joints are hinge-type joints that permit flexion-extension. 



b. Tho middle phalanges of digits 2 through 5 join proximally with 
the distal end of the corresponding proximal phalanges. They are also 
hinge joints and are known as tho proximal interphalangoal (PIP) joints. 

c. The proximal phalanges join proximally with the distal end of 
the metacarpals to form the metacarpophalangeal (MP) joints, commonly 
called the knuckles. These are condyloid joints that permit flexion, 
extension, abduction, adduction, and circumduction. 
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LCWER EXTREMITIES SCHEMATICS 

OBJECTIVE 

Given anatomical schematics, each student will correctly identify 7(» of 
the bones of the lower extremities and their selected parts. 

INSTRUCTIONS 

1. The following schematics have been supplied for your use during class- 
room discussion. Label all bones and their parts as they are discussed by 

lew J^n " "^^^^ *° complete a section before the lecture, use 

AFM 160-2 as a reference. 

2. In order to satisfactorily complete the criterion objectives for 
osteology, each student will be required to label these schematics without 
instructor assistance or reference material. 
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JOTNTj of Tin- HIP AWD PELVIS 




..IP Toint. The head of the femur articulates with the acetabulum of the 
innominate bone to form the hip joint. This is a ball nnd socket joint 
which permits flexion, extension, adduction, abduction, rotation and 
circumdjction. 

nn'^ir'^'!^ "^^"^ by the articiaar surtaces 

on the medial aspect of the ilium and the superio-literal surfaces of the 

■^ymphysis Pubis. The svmphysis pubis is the articulation of the two pubic 
bones anteriorly and is locdtrd at t'.ie miJdle of the anterior p..rl of the 
pelvis. The three pelvic joints are partially movable. 
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TuberaL* 





POSTERIOR Rl&WT 

ellofemoral and the 



L ItTell'l:^^^^^^^^^^^^ articulating with 

quadriceps tendon and is attacTd'to^s ^ within the 

ligament. The patella affer ^ol oroJ'tl '' ^^"°^i*y the patella 
and provides added leverage"forth%^^^^^i\':ps'ls\\%?^'^°^^^°"^ 

a^d Ubia'f Jo°ndyT:? 'Zll%:iTV' "^^^^^^i- between the femoral 
joint capsule provides the knee wit^ .'nt f"'^"" ^""^"^ ^"PP°^* ^^e 
knee flexion, active supo^rt of ft ^"terior-posterior stability. DuVinq 

Additional 3;ructure^^o?^L\?i^L\^o^^^.^^^^f:,^^-^:- ^""^'^^ 

crosras- th^?L^s'r:"l7 "^^^ j°int. They form a 

femur. They^rtend JroTJs J^"<=ti°ns to attach the tibia to the 

surface of ?he Ma "ee' Uoa'men^f''" °^ ^^-^ ^° "PPer 

ment of the tibia. ligaments prevent anterior-posterior displace- 

^^^icul.^J,:i;r^^^^^^^^^ between the 

shock which is trans fered to the kn!" JT' .^'^ '^'"^ "^^^^^ °f the 
also provide a better surface Jor .r^''^^^!/'^''^"^' ^"""^"9. etc. They 
the Shallow joint surfaces o the UMa''^''''" °' '^^^^ by deepening 



knee^^-o?^rS^fS?f la^er^f T ^^^-^^^"on either side of 
the medial epicondvle of thi f /^'P^^"""""* °' tibia. Th 
condyle to the ?Jbula '° '^^^^ the lateral fe. 

5i 7,9 



the 
They bind 
emoral 



ERIC 




ERIC 



/57 




55 

ERIC 



ANKLE JOINT 




The ankle joint is a hinge type joint formed by the superior surfa 
of the talus in articulation with thet 

a. distal articular surface of the tibia 

b. medial malleolus of the tibia 
c- lateral malleolus of the fibula 
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MYOLOGY AND NEUROLOGY OF THE EXTREMITIES 

OBJECTIVE 

Given a list of Joint motions of the upper and lower extremity, each 
student will name the prime movers with 803^ accuracy. 

INSTRUCTIONS 

1. Included in this section is a list of joint motions corresponding to 
each myology lecture. List the prime movers as they are discussed in 
tclass. 

2. The myology exercises are designed to help you determine how well you 
are learning the material. Fill in the blanks as well as you can without 
reference. You should be able to find the answers either in a preceeding 
section of this workbook or in the muscle testing manual. 
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List the prime movers as they are discussed in class. 

SHOULDER GIRDLE 

1. Scapula abduction 



2. Scapula adducti 



on 



3. Scapula elevati 



on 



^. Scapula depression 



5. lipward rotation of scapula 



6- Downward rotation of scapula 



iS5 
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-oLo GXiiRc ruu ///I ( • :i la i ldgr c i hole ) 

1. Squeezing the shoulder blades together Is termed 

2. The action described above is performed by contracting the 



3. ^Th e muscle wh ich is antagonistic to the motion described in item #1 

4. The muscles that squeeze the shoulder blades together insert on the 

^ • 

5. lV,o of the three muscles you h.ve listed above also rotate the scapula. 
They are the foj. do^^gj-d rotation and the 
for upward rotation. 

6. .Movement of the scapula away from the vetebral column is called 

■ ' The muscle which performs this action 

is the , , 

. It originates on the 



and passes underneath the scapula to insert on 



the . ^, 

of the scapula. 

7. Two muscles which elevate the scapula are the 

and 



8. The only muscle of the shoulder girdle that inserts on the clavicle 
is the ^ 

9. The other scapula elevator inserts on the 



10. The muscle that depresses the scapula is the 

11. Winging of the scapula may be caused by paralysis of the 



12. Two muscles located between the scapulae are the 
and 

13. The muscle located on the lateral thorax is the 
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List the prime movers as they are discussed In class. 
SHOULDER JOINT 

Flexion 

a. 

b. 

2. Extension 
a. 

b. 
c. 

3. Abduction 
a. 

b- 

4- Shoulder Horizontal Abduction 



5- Shoulder Horizontal Adduction 



6. Shoulder External Rotation 
a. 
b- 

Should Internal Rotation 
a. 

b- ^ 

c. 
d. 



1^7 



ERLC 



MYOLOGY EXCRCTSE //b (giiaifJER JOINT) 

1. Raising the arm anteriorly is termed 

Jnd is produced by the '} 



3- If the ann is raised in the lateral direction, the motion is termed 
mis motion is performed by 



4. Shoulder extension is produced by contraction of the: 



b. 



3 no 



6. The 



muse 



The^^usc!, involved in ™re shoulder Joint movements than any other 

7. When the arm is raised above 90^, the 

rotated upward. is 

8. The prime mover in shoulder horizontal abduction is the 



V. Shoulder horizontal addruction is performed by the 



10. The primer movers in shoulder e^^ternal rotation are the 



a. 
b. 

U. Shoulder internal rotation is performed by the: 
a. 

b. 

c. 
d. 
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f^oulS^. Zlnllir/^:'^ "ftlon 
«. 
b. 

"•thl "" fr«, th. iau» to th, .™ 

a. 

b. 

c. 

d. 

t. 

f. 

"^.'^^s^jn^V^iii" °' -'"V ""»^ by th. .c^x.. 
the 

le. *»-scl» Which .rl,l„.t. inferior to th. .pl„. th. ,=.f„a .„ 



a. 
b. 

c. 
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MYOLOGY ELBOW. FOREAnM, OTTy:T 

1. Elbow Flexion 
a. 

b. 
c. 

2. Elbow Extension 

3. Forearm Supination 
a. 

b. 

4. Forearm Pronation* 
a. 

b. 

5. Wrist Flexion 
a. 

b. 

6. Wrist Extension 
a. 

b. 

c . 

7. Radial Deviation (Abduc'cion) 
a . 

b. 

8. ulnar Deviation (Adduction) 
a. 

b. 
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MYOLOGY EXERCISE #6 (ARM, FOREARM. WRIST) 

1- The muscle which Is antagonlitlc to eibow flexion Is the . 

2. The elbow flexor wfilch originates nn the scapula Is the , 

3. The muscle which bends the elbow when the forearm is in the mid position 

The belly of this muscle is in the 



4. TWo motions which aie performed by the biceps are 
a. 

b« 

5. Turning the palm upward is termed 



6. Turning the palm downward is 
This motion is pn formed by the 



b. 



7. Another term for wri-'t adduction it ^ 

8. Bending the wrist ir * dorsal direction is term«Kl wriit ' 

9. Pronation and supination takes place at the joints. 

10. Muscles which abduct the wrist are the 

a. 
b. 
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MYOLCXIY (HAND) 

1. rioxion of Metacarpof)holago.')l Joints of fingers 
a. 
b- 
c. 

2* Flexion of Interphdlangeal Joints of fingers 

a. Promlmal (P. I. P.) 
b- Distal (D. r.P. ) 

3. Extension of Metacarpophalangeal and Interphalangeal Joints of fingers 
a* 

b. 
c. 

4. Finger Abduction 
a* 

b. 

3. Finger Adduction 

6. Thumb Flexion 
a. 
b. 

?• Thumb Extension 
a* M»P. Joint 

b. r.P* Joint 
8. Thumb Abduction 

« 

a* 
b. 

'9. Thumb Adduction 
a. 
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10. opposition of thumb and fifth finger 
a. 
b. 
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MYOLOGY EXERCISE tf7 (tUND) 

1. There are 11 muscles in the hand, divided into three groups which flex 
the M.P. joints and extend the P.I.P, and D.I. P. joints. Name these three 
groups. 

a. 
b. 
c. 

2. The — _ of the proximal phalanges is the area of insertion 

for these three groups of muscles. 

■ 3. Of these three groups of muscles the group is the group 

whose onbi function is to flex the M. P. joints and extend the two distal 
phalanges. 



4. The 



are the prime movers for finger adduction. 



5. Finger abduction is the action of the and the 

6. Finger abduction and adduction occurs at the 'joints. 

7. The D.I. P. joints of the fingers are flexed by the . 

8. Flexion, extension, adduction, abduction, and circumduction occur 
3* joints of the fingers. 

^' ^® flexes the P.I.P. joints of the fingers. 

10. During the movement of opposition the tips of the and 

approximate each other. 

■ ""ay extend all four fingers at the same time. 

12. The .extensor digiti quinti proprius extends the 

13. The Index finger may be extended by the in addition 

to the extensor digatorum communis. 

68 



ni 



11. Tl... muuclus workiny during opposition of tl,.- t.hunib and little finger 
a*e the and 

— • 

15. The little finger is abducted by the 

16. The I.P* joint of the thumb is flexed by the and 

extended by the 

17. Extension of the thumb M.P. joint is done by the 

and the same joint is flexed by the 



18. The thumb is abducted by the and the 

19. Adduction of the thumb is done by the two divisions of t^ie 

^® • . joint of the thumb permits circumduction, 

flexion, abduction, extension, and adduction. 
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MAioit Mi-:nvn:; op tiii- iinr:n i-xti>-|{mitv 

m-mmOKU I.lst tlu. „.,scles innervated by t.ho following nerves. 



1 • Axilla ry Norvo 

2- Musculocutaneous 
a* 

' c. 

3. Median Nerve 

I 

a. 

4* Ulnar Nerve 
a« 

5. Radial Nerve 
a* 
b. 
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MYQI.XY OF THE HIP AND THTGH 

rfame the muscieCs) which perform tht following motioni. 

1. Hip flexion 
a. 

b. 

These two muscltr are collectively named the 

2. Hip extension 
a. 

b. 

3. Hip abduction 

4. Hip adduction 
a. 

be 
Ce 
de 
f»e 

5. Hip internal rotation 
a. 

be 

6. Hip external rotation 
ae 

7. Knee flexion 
ae 
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c, 

8. Kntt extension 
«• 
b. 
c. 
d. 

Thttt muscles «r« coUtctlvely nimtd tht 
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MYOLOGY nXERCTSE //8 (lITP AND TIIIGH) 



1. Knoes extension is performed by four njuscles which are called the 
group. 

2. One of the knee extensors is a two joint muscle. It originates on 

and is called the 



This muscle assists in" 



3. The other three extensors of the knee are the 
a. 
b. 



4. These muscles insert by tendon on the 
attached by ligament to the 



which is 



5. The knee is classified as a 
movements allowed are 



and 



joint. Therefore, 



6. Articulation of the weight bearing bones of the lower extremity take 

place between the and condyles. 

Between these joint surfaces there is a shock absorbing cartilage -called 
the • , . 

7. When the knee is weight bearing in the fully extended position, the 
joint is stabilized by the joint . ■ 

8. -Afhen the knee is bent and weight bearing, anterior-posterior stabili- 
zation is aided by partial contraction of the muscles. 

9. Anterior-posterior displacement of the tibia is prevented by the 
. ligaments. 

10. Medial- lateral stability of the knee is provided by the 
ligaments. 



11. The knee is flexed by three muscles which are collectively called the 

— — . They are two joint muscles which 

originate on the tuberosity. Because of their 

origin, they assist the i_ m„ 

extension. ^" 
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MOLOGY OF T1IE LEG Mil) I'OOT 

List the musclos which perform the following motions. 

1. Plantarflexion • 
a. 

b. 

These muscles are collectively called the 

2. Dorsiflexion 
a. 

3. Inversion 
a. 

b. 

4. Eversion 
a. 

b. 

5. Flexion of great toe 

a. M.P. Joint - 

b. I. P. Joint - 

6. Flexion of toes 2 thru 5 

a. D.r.P. Joint - 

b. P. r.P. Joint - 

c. M. P. Joint - 

7. Extension of great toe 
a. M. P. Joint - 

I . . . Joint - 

'^D5 



0. nxLt?n-jion of luLuiai A tow 

a. M.P. Joint: 
(1) 

(2) 

b. D.I. P. Joint - 

c. P. I. P. Joint - 
9. Toe abduction 

a. Great toe - 

b. Fifth toe - 

c. Toes 2, 3, 4 - 
10. Toe adduction 

a. Great toe - 

b. 2nd thru 5th toes - 




MATDH \\mir,?> OF Tiin f.owEn nxTnEMifv 

rNSTRUCTTONS: Matno tho musclos innervated by the nerves listed below. 
1. Obturator Nerve 



a. 

b. 
c. 

2. Femoral N. 
a . 
b. 
c. 
d. 
o. 
f. 

9- 
h. 

3. Sciatic N. 
a . 
b. 
c . 

^. Tibial N. 
a . 
b. 
c - 
d. 

0. 



Tibial Division i 
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5- Conimon IVronoal M, 
a. 

d. 
e. 



i i 
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CL AWRooM/ Ldbotatdty 

IS hrs/0 hrs 



Orthope dic and Neurological Conditions 

LSSSOH OURATIQN 



'k . fc^fcfc ^A t^ft^ uompieoientary 
4 hrs 



PAOC NUMfCR 



POIREFERENCE 



TOTAL 



19 hrs 



PACC OATC 



NUMBCR 



STS 913X0 



22 July 197S 

_STS/CTS REFERENCE 
DATC 



PARAORA|»H 



lou 



25 March 1975 



SIGNATURE 



SUPERVISOR APPROVAL 



DATC 



SICNATURC 



V 



3 



i 7 OCT 1975 



PRECLASS PREPARATION 



CQUIPMCNT LOCATED 
IN LABORATORY 



NA 



EQUIPMENT 
FROM SUPPLY 



NA 



CLASSiriEO MATERIAL 



CRITERION OBJECTIVES AND TEACHING STEPS 



GRAPHIC AIDS AND 
UNCLASSirHD MAT/CRIAL 



AFM 160-2 Chaps^-VQ ^ 
Films: | 
FLC 18/115, Delia 
FR 1024> Surgical 
Repair of the PoS' 
terioTly Ihstable 

Shoulder 
TF-6144, Patellactflnr 



JhySiSl ^ neurological conditions which may be treated vdth 



(Teaching steps listed in Part II) 



AUG " 



«• ! 



er|c 



5)3 



,<?0 



; ..A^novAL orrjct MO 0AT«| • ACT W 




COUrtSB NUMtCR 

: 3A&B91330 


Physical Therapy Specialist 


•LOCN Nunaiii « 

u 


•LOCK TITLf 

Procedures and Modalities 


airgical and Intcthal Medical Conditions 


■ J, , LESION OUKATfON 


3 hrs/0 hrs 


" 0 hrs ^ 


TOTAL 

3 hrs 




^Ot KeFEKfNCe 

FAOl DATC 

22 July 1975. 


■ lb * " 


— -™ STS/CTJ REFIKCNCE 


srs 91SX0 


1 25 March 1975 


SU^CKVISOR AFMOVAL 


* SIONATURC 


DATC 


SlONATunC 


OATC 


r-^/7l 0. 


1 7 OCT m 






» 


















• 


tOUI^MtHT UOCATCO 
m LAtOPIATOHr 


CQUIPKtNT - 


CLAMlf ICO MATCRlAi. 


ORAPNIC AIM ANB' 
UNCtASSIPIKOMATtWAi. ' 


NA 


"NA NV'.'." - ' 




AR4 16Q-2 
Cliaps?4 « S . ■ 

H ! J . ^ 
/ 'v 

'V .V* 

" • . , 

* , *6' 

1 ^ 



u^*^^ surgical and: intt^^^ conditicns which may 

be treated with Dhysical theranv-/ . 



treated with physical therapy. 
(Teaching steps listed, in Part II) 



. . Ave** • 



ERIC f.oj-, 



' . ' j*A '» WJ »' ' 



3ABR91330 
•I.OCII nuiiatii 
II 



COUMtt TITUt 



Physical Therapy Specialist 



•UOCK TiTLt 



Procaduras and Modalities 



Asceptic Technique. 


s for Physical Thenpy 


Z hrs/O hrs 




TOT At 

>?Xhrs 




^01 RCFCRINCE 

22 July 1975 


PAMAMA^M 


SrS 913X0 l ""^- 25>fcrchl975 


SI0NATU9IC 

v_ir^;>f (1 


OATt 

1 7 OCT k::<; 




OATf 




















rMffATlOM 





m LAMRATOiir 



CLAitirilOMATCfllAW 



Nik-.. 



iM^MlC AIM AMD 
UMCLAtMPltO I 



Afli 160-29 Cha^^ 



CMtTtWOtI OMICTIVH AND TCACNMC »T1M 



gjUin thepranciples of aicdptic technique required in the 
operation of^e physical theripy depertiMnJr "^"^ ^ 

CTeitthing step« listed in Part 11) 



.1 



ATC 

ERIC 



n^L.ti ' H ! i ' . ' ' 




INSTNWCVQN 



COURSC riTCC 

Physlgg Therapy Smcialist 



HLOCK TlTUC 

Proc«dm and NodaUties 



Fositloning 



JUSoiiioiY 



H5K)H OUHOTIQW 

ua|)i«BMitaxy' 



^01 WIFCWfllCf 



J 



STI/CTI wiytifwcf 



SrS 813» 0 



DATS 



lfl,J ^ lif i » It MM 171 



SUPEHVIIOIt A^MOVAL 



-:4/>(.Y) — ; 



CQUl^MtNT VOCATIO 
IH UA9OIIAT09IV 






•NAPMC MM «•*• • 


N/A, 


N/A ■ . 


N/A 


Am IM-r. Chao^W. 

Procadum «d 
ModaUUas 

• . ' / V 



A 6. 



10 mvw crrig^/ri (I 



t S OCT «« 



t S AN «7S 



tItNATUNI 



OATI 



1 T OCT Q7$ 



it. 



Explain the principles of pQa>4tioaiBc patients for physical thi&npf care. • 
(Teacking steps listed in Part II) 



»y:c M0 p«7tl f OCT « Imtimctm 



3WW1330 

il 



nierapeutic Exercise 



CCtlPttC TlTtr 

Phyiical 

hi 



UUIL 



TOT at 



hrs 



7^ 



»Aec OATi; 



SrS 913X0 



D«rc 



I i MM ITS 



J 



OATt 



fS OCT 674 



«l 17$ 



•OUIMHtftT kOCATCb 
IN (.AfeOHATOAV 



With Siottjd 
PjgAti (12) 
AnUi E»Tcis«r with 
SloCtad 1 
BatrciM 



Sloctad Mithu (12) 
— wli^ts (2) 



CWAM4rilOM«TIM«i, 



it OCTWS 



N/A 



N/A 



UNC4. AMNVIM ||*Tllt(Ac_ 

[^mNUtlc Exefci«« 



>f!v 



CTftddag steps liftud in Part II) ' 



770 



1 1\ 



ERIC 



2 17 




3ABR91330 



i % OCT VI LESSOH PLAN ( Port L C>..#*« » 

M^IClt AND DATE 



II 



iHsJTHUCTOn 



C0UR5C TITLE 

Physical Therapy Specialist 



Therapeutic tests and ineasureroents 



BLOCK TITLE 

Procedures and Nkxialities 



CLASSMOOM/l^^^.— 

2 hrs/g)A/tT 



LESSON DURATION 



Jcjtmx seoy Com^lOTentary 



TOTAL 



2.S hrs 



PAGE NUM0ER 



2^ 



POI REFERENCE 



PAce 0AT6 I 2 ju,^ 



STS/CTS REFERENCg " 



NUMBER 

STS 913X0 



DATE 



Tb- IP-^-' t 5 mar 1975 



SUPERVISOR APPROVAL 



SiCNATlfRF. 

~7i 



OATE 



SIGNATURE 



1 0 KAY ti74 



C 



0 



1 ? OCT ;975 



. , PRECLASS PREPARATION 


EQUIPMENT LOCATED 
IN LABORATORY 


EQUIPMENT ■ " 
FROM SUPPLY 


CLASSIiriCO MATKRIAL 


GRAPHIC AIDS AND 
UNCLASSiriEO MATERIAL 


Goniometers (-2) 
Tape Measure (4) 


N/A 


N/A 


AFM 160-2, ChM)*^4J 
SW 3ABR9li30-II.2^ 
Therapeutic Tests anc 
MeasiDnvents 

» . ' ■ 


CRITERION OBJECTIVES AND TEACHING SmPS 





^ l^'^SjS S^LSSiS?.^ ^"^""i^P^ °^ °^ extremty girth";:. 

(Teaching steps listed' in Part- II) - ' 




PiCK AHO OA'I 



' ,^ OCT m 



• LOCK NUMHCA 

II 



Transfer Activites 



LeSSOH PL AH ( P«ft I, Omm^) 

IHSTHUCTO#l 



COURSC TITUC 

Physical Therapy Soecialj^t 



HLOCK TITLC 

ProceAires 



and Nkxlalitles 



ccAunooM/Laboratory 
1 hr /nk^f 



tgSSOH OUWATION 

ooooQouicc Lompien»ntary" 



: 5 hrs 



^01 RgFERgNCe 



TOTAL 



l.S hrs 



8 



*>ACC OATC 



lb l '9 b l yy/ Pl 2 JUL S75 



PAAAOIVAP, 



STS/CTS REFEREHCg 



STS 913X0 



OATC 



10 Jmi l » yi - 2 5 MAS 1975 



StOHATuftE 




SUPERVISOR APPROVAL 



OATC 



I 0 KAY 674 



StCNATunC 



'^ly^yti 0^ .J 



OATC 



1 7 OCT 075 



preclass preparation 



CQUIPMCHT UOCATCO 
m LAS0»|ATO«^V 



J^heeldiair (4) 



KOUIPMCNT 
^«0M SUPPLY 



N/A 



CLASSirieo MATCRIAL 



N/A 



chaphic aios ano 

UHCLASSI^ICD MATCHIAL 



AFM 160-2. Chap«^9d: 
►SW 3ABR91330tII-3? 
P re ce i ihap e c a n d 



'I 




CRtTgRlOH OBJECTIVES ANO TEACHING STEPS 



4^ 



Recx)g)fiize and explwn the. principles of transfer activities. 
CTeadiing steps listed in Part.II) 



.1 



> I , ■■ ■ ■ ■ 



ATC 

ERIC 



AOO 



770 



21.9 



1^ 




jjje AMD oaJ!*. pct 



2ABRdl330 



LI ASON r IT tit 



LESSON PLAM( Part I. C««.fW) 



INSTRUCTOR " 



COURSE TITLE 

Physical Therapy Specialist 



BLOCK TITLC 

Procedures and Modalitift^ 



cJajs«oom /Laboratory 



LESSON DURA TION 



TOT At 



^AQC NUMBER 

8 



POI REFERENCE 



PACe OATK 



• I JW. tgS r t b IB fi t "- 



PARAQRAP 



NUM8CR 



STS/CTS WEPEWENCg 



STS 913X0 



, OATt 



2 5 MAR 1975 



SIGNATURE 



■Ml 



SUPERVISOR APPROVAL 



DATE 



1 0 MAY t374 



2 5 OCT 



SIGNATURE 



DATE 



1 7 0CT1975 



EQUIPMENT LOCATED 
IN LAaoRATORV 



EQUIPMENT 
fROM SUPPLY 



PRECLAS S PREPARATION 
1 



CLASSIFIED MATERIAL 



, GRAPHIC AIDS AND 
UNCLASSIFIED MATERIAL 



Axillary Crutches (1) 
Foreaim Crutches f3) 
Cane (2) 



N/A 



N/A 



AIM 160-2-, Chap 
SW 3ABR91330-II- 



niiii (iah Tiiiliii^i^- 



CRITERION OBJECTIVES AND TEACHING STEPS 



•0i 



Recognize and explain the principles of ^^C/xAJi o^J o*^ 
(Teaching steps listed in Part II) 



220 



ERIC 



ro«M 

AUG 72 



770 





LESSOM FLAN ( Fwt 1, Omm^) 




UCTfigWJf' ANo o^f OCT 1975 


• NSTHUCTOH .] 


3ABR91330 


course TITUf 

Physical Therapy Specialist 


II 


BLOCK TITLC 

Procedures and Modalities 


iMassage 


UESSON DURATION 


c c AMwooM / Laooratoiy 


uuuAWttQK. Coo^iementary 


TQTAL 


POI REFERENCE 


PAGE HUMSCR 

■ 8 


PAGE OATC 

< t JUL ^.ga -iw 


FARAORAFM 


STS/CT$ REFERENCE 



STS 915X 0 



1ft \M \m 



SUPERVISOR APPROVAt 



SIOHATiJRE 



OATC 



I 0 MAY W4 



»^ w »• » .''1 



SiOHATURC 



OATe 



1 7 OCT 1975 



I 5 APR BTs"^ 



PRECLASS PREPARATION 



EQUIPMENT LOCATCO 
IN LABORATORY 


EQUIPMENT 
TROM SUPPLY 


CLASSIPieO MAYKRIAL 


ORAPHIC A(OS AND 
UNCLAttiriKb MATCMIAL ' 


|| • N/A 


N/A 


N/A 


AIM 160-2. Ghm'Stt 



CRITERION OBJECTIVES AND TEACHING STEPS 



i3/tr: Recognize and explain the physiological effects, indications, contraindications". ■ 
and principles of the application of massage. ■ .. 

(Teaching steps listed in Part 11) ' 



|AMOO^ ^ OPT ISyg.j ,N«TXUCT0H' 



/f5 



II 



Postural Draina s 



8 



COUWU TITLC 

Physical Th^puTif Sp^i3]^^|. 

Procedures and Modalities 



L6SS0N DURATION 

2^*****!Jtt« Conmlanentarv 



p*oe OATC — I . - 

i»lP»7» 2 JUL 87s| 



SIGNATURR 



ST$/CT$ Wgf gHENCg 
OATg 

SUPCffVISO^ APPHOVAL 
OATC 



1 5 mn 



1 0 MAY t?A 



SIOWATUWC 



CQUIPMCNT LOCATCO 
IN LABOHATQUY 



; N/A 



2 5 APR 1875 

^WECLASS ^WCPAWATIOM 

CLAMiriro MATCMIAL 



OATt 

1 7 OCT 



CQUIPMCNT 
PROM SUPPLY 



N/A 



N/A 



CRtTEfflON OBJECTIVes AHD TgACMIMO STtPt 



a^APHIC AIM ANO 
UWCLAMipiKDfciATIWiAU 



AFH 160-2 




(Teaching steps listed in Part II) .'■■I 



» ^ *• 



A^ 



ERIC 



770 



COUnM NUMtCM 

5AflR91330 



'Jo OCT m 



•LOCK NIWatR 

JI ^ 

tCitSON TITLI 

Physical Therapy Procedures 



mtrmtcrm 



cewmc TiTtt 

Physical i^^j^ Irnriillir 



•L«CR TiTLC 

Procedures and Modalities 



ttSION DUWOTIl 



8 

IumI 
SrS 913X0 



S hrs 

^01 WWkMHCt 



\m 

BIOT7- 



TOTAl, 



STI/CTt myiMtigg 
DAT! 

2S Mar 



SIONATUNI 



DATS 



1 7 OCT W5 



CQUIMMMT UOCATie 
'W CA»PAATOWY 

N-K Table with Slotte< 
wights (12) 
JMcle Exerciser w/ 
^Weights (12) 

Wheelchair (4) 

Axillaiy Cmtches (1) 

Foreaia Crutches (3) 

Cane (2) 

Exercise Wbights (2) 



IQUIPMNT 



CLAMirno matinial 



UK 



CWITtWOW omcTIVM AMD TtACMtW 1T»»1 



•NAMHC AIM AHO 
miCt.AMim»M»Tt WAl 

Am 160-2, w« 
SW 2ABR9n30-n.4b 



CTeKhing steps previously t««kt in KOI elemits 4* thtx>i«h 4h) ;,. - 



vl 



ERIC 







[• 3ABR91330 


Physical Thwripy Specialist | 




ProceAiTM nd IfadalitiM 1 


1 Hett 1 




1 *ie««m» Coi^fMntaiy | 


TOTAt 1 

4^-^hrs 


1 


^AaE OATt 1 
1 DATS 

\ itesiaK 


^ '^"Tl, j 


STS 913XD 

1 ' »iawATum 


a»». n Mw ws 


OATC 

i 0 UAY 174 ^ 


IIOWATUWK 


CATC 1 












2 S MR B75 

• •Sn Att AMI 






CQUI^MCMT UOCATKD 
I m LAaOMTOI^V 




CLAUlFltDMATtHIAL 


•N'i^NIC AIM AMD ! 1 
UWCt OHFHe MATlWiAt. • 1 


N/A 


N/A 

CmTCMONOiJCCTIVES A 


N/A 

NOTgACWiNC %JIP% 


Am 160-2. QM^Slk 1 

'> 1 
. * « 1 

\ ' ■ ^ H 1 



fiitrffiti^s Wpfji^^^ P»V»iologicU effects, indicUfln./ i 

(TeMhing steps listed in Part II) 



i 



ERIC 



^ 770 



' ■;'■)< ':.'-^- :::r^. - 



ifiDL 



COUIIM 



3ABR913S0 



IMTHUCTM 



cpuMc rrrtt 

Physical Thertpy Spacimlist 



■LOCK nmrn^n 



(.CUOH riTLK 



•LOCK TITLC 

Procedure ffl^ HmklUltJ 



Infrared Licht 



itory 
I/O hn 



CtllOW DUW»TIOW_ 



U 



ha. 



QATt 



grS 913X0 



0*Tt 



QATt 

1 0 MAY 174 



S 5 OCT B?4 



15 AW, 

MtCUMM|^A§ATlOH 



IWNATum 



1 ? OCT 



tOyiPHtMT tOCATtO 
\n LASOMATOflY 



rMM SUPPLY 



CLAMiritOMATtKlAL 



•MAPMIC AIM AHO 

WWCLAHirHO If ATtPlf 



Infrared Light (3) 



N/A 



N/A 



MM 160-2. ai«D'94i 



CBITIKIOM OlJtCTIVIl AND TCACNINC ITIN 



CTaiching steps listed in Part II) 



ERIC 



2? 



.0 



il 
LlMCN Tin 



Moist Heat 

/.irairs/ojCL 



LISSOM PLAN tP,,t I. C#i.>,dl 



COUMC TITLK 



Srs 913X0 



•LOCK TITLE 

Procedures and ModaUties 



tgS$ON OUIIATIOM 

hrs ^ 

^Or WCFgWENCi 

^A«f OATf 

j » JUL gys 

ST5/CTS iCFgiENcT 
OATK 



TOT At 



i 



JJLIllI HIT! * ' «« ws 



(\. 



SUFgRVISOW A^MOVAL 



OATt 

1 0 MAY B74 




llOWATUWt 



IN CAION ATONY 



M>i$t Heat Packs (2) 



CkAUIPIIO MATINIAL 



DATt 

if mm 





CItlTEBiOH OBjeCTlvei AMD TEACHINO $TiM 



4IRAPHIC AIM AND 
UNClAUirtKO MAT(NI< 

AHU 160-2. „^ 

SN 3y^BR9li3o•I] 



(Teiching stgps Usted In Ptrt II) ] '■' 



2?6 



4 'It.. 



ofMctAwooAj^ QCT 1975 



3ABR91330 

• LOCK NUM|ii:f« 

IT • 



Paraffin Baths 
-cC^isRooM/Laboratoiy 



PAGE NUMtCR 



IWIT^UCTOH 



Ws^fift'T lwrajy Specialist 

BLOCK TJTLC 



tCSSON DURATfOW 

MMJM oa x L^oppicnentaiy" 



#5 hrs 

POI W6FCR6NCE 

^ACC OATt 



TQTAL 



U.5 hrs 



STS 913X0 



^^^^ _ ^ 



STS/CTS WCFEWgMCC 
OATC 

suPCRViSOR amroTau 

OATC 



l e Jlli 13 ^ 4 « 5 MAR 075 



1 0 MAY 1974 



'i 3 C'Cr 



« « Af a 1975 



SIONATUm 



COUI^KtNT LOCATCO 
IN LAtOHATORY 



Paraffin Bath <12) 



FROM SUFFLY 



PWeCLASSPRgPARATION 

CLAIIiriCO MATCPIIAL 



OATg 

i 7 OCT 1375 



N/A 



N/A 



CRITEWIOH QgJCCTIVCS AND TCACMIMO STEW 



ORA^NIC AlOS AND 
UWCLAitiyHD wATCHtAL 



AW 160-2. Qm^j^il 
2ABR91330-Il4i!^ 



(Teaching steps listed in Part II) 



ERIC 



2? 7 



2 




IMTNWCTOn 



COUNM NUMtCM 

3ABR91330 

•LOCK NUM««lt 



COVNSI TITLK 

Physical Themiy Specialist 



II 



■LOCK tITUt 

Procedures and Modalities 



UltSON TITLC 

- Whirl pnni 



/ >fhrs/V>^./ 



tlSlOW OUHATfOW 



TOTAi 



^AOI OATC 



M Pub' i » f 4 • t mmj 



TJWIP ■ 

STS 913X0 



$T$/CTS WFtMNCt 



DATS 



S 9 MAR B7S 



JUPMVIIOII MOVAL 



tlONATUHC 



OATC 



ItOWATUWC 



OATC 



1 0 MAY W4 



S I OCT W4 



2 S Afft «7S 



CQUIMttNT LOCATIO 
IN LA«0MATONY 



CLAM 



Am 160-2. Chu^i. 



ONAIiMIC AIDS AND 

UNCLAttiriie MATimi 



Miirlpool (6) 



N/A 



N/A 



_ CWtTIWOM OUeCTIVtS AWO TgACHIWC STtM ■■ 

4f: Recopiize and explain the physiological effects, indications, contraindications; 
and principles of the appUcaticQ of ttiirlpool. 

(Teaching steps listed in Part II) 



2?9 



V f 




•NDOA^ OCT 



3ABR91330 



iNSTflUCTOfI 



Physida Tharapy Specitli»t 



nLOCK TITLC 

Pm«Air«^ and HwtoHties 



Microwgve Diathcwy 



LIS SON DUWATKH I 

IRK 



1-^ 



*7 



li wi ir<n Mws 1 ^ 




CQUimtCHr LOCATCO 


cquimcmt 
fnom SUPPLY 




•fU^lHC AlOi All« 1 
UMCWAtMf IW If AttMAL 1 


MicrwaM Diathanfy (< 


) N/A 


n/a: 


SUjP 1 
AEN 160-2. (W^i, 

' 1 



^ Itecomite and explain tha p»yslol9gical effactt, indications, contxmiadlcatl 
Mi principles of the application of Bicronave diathetic. 

(Teaching steps listed in Part 11) 



.1 ^ 



ATC 



770 



er|c 



2?9 



***"*''lf OCT W if^nucrm 



3WR91330 

n 

{ Shoitwiw Diathtwy 



CewHSC TlTt« 

ilctl 

SLOCK TITUe 



lalist 



■idNoikUtits 



grs 913X9 



^AUt OATt 



TOT At 



STt/CTI iffPttf MCP 
•ATt 



ift: 



I I HM VS 



tioervri 

2 S AM «7S 



■ QUIWituT l.OCArtO 
IM U«aOII ATOMY 



Shortxaw OUthcnqr 



CkAMtrigDMATCMlAi. ' 



BATK 

1 f OCT ITS 



N/A 



N/A 



•RAf>WC AIM AM* 

wet Am»m wATgwAt. 



ABI 160-2. ^ 



(Teichim steps listed in Ptrt 11) 





IV' i 

.■•■J 



ERIC 



770 



230 




CtlMM TITLC 

UltrMowid Diathtif 



^i^hrsM^ 1 ihr 


RtrtRCNCf 


10 


t f M iilLMi till 1 2 


tTS/CTt •iriMNCI 


SrS 915X0 1 I 1 «« «$ 










lATt , 












sioervi 








ts imirs 














CkAMir It* HATIKtAk 


•IIA^«MC MM ««• 
UMCLAMiril* MATBMM. 


flktrajowd Oltthtny 


N/A 


N/A 


AM 160-2. QiM'««4 



Cilf titM OiitCTlVIl AMD TtAOMM tfUH 



V' 



f .V 

•I 



RKoniM «d txpUin tht pfeBrsiolMical tffacts^ indictticns^ contflirflcittcnt; 
and princlplts of th* appUcatioft of ultnsound dUtheny 

Ctaaching stops listod in Put II) ^ . 



• * 



ERLC 



770 




LeSSOMPLAN(Ptrtl,G#n^d) 

■iCf^wo^ATUB OCT WTgtNtTwucTon 



coumsk nummr 
3ABRqi 



■ COCK NiJMBCR 

I_ 

LSSS0f4 TITLC 

Electrical Stimilatinn 



COUMK TITUe 

— Physical Theranv ■Sp«r^a^4«^• 

•tOCK TITLl 

Basic Sciences 



■fiLAMRooM/Labura'JOTy" 
2 hrs /QkAs 

10 



IJUttl 



Lg$$ON DURATION 

caupiMjiiwrr 



POI REFCRgNCE 

PAGE OATK 



TOTAL 



STS/CTS Rgf gRENCe 
OATC 



3 hrs 



2^ 



1 SIGNATURE 


SUPgRVISOR 
DAT! 

2 6 APR b74 


ARRROVAL 

SIONATURC 

'Z:^j:^/7i. 


OATC 

ii 7 OCT 675| 


jc-?iv/<< -(^ ) 








I . y * 


mm 






1 CQUIPMKNT LOCATIO 
1 IN UAtORATORV 
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OcfXrtMnt of llonttflcil Scltncts SH 3MR91330-II>4b 
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Shtfipirtf Air Forct U%; Tims 7C311 

mOCIOUMS MO N0OM.1TIES 

OUECTIVCS 

Afttr co«ip1tt1ng this study 9«1<lt and MorkMofc you Mill bt ablt to txpliln tht 
prlndplos of posltlonlnfl p«t1ints for trootMNit Md txpUIn tht physiological tfftcts. 
indfcitlofls. and contrilndfcitlens of Mssift, hNt. Infrirodf mist htot. ptriffin 
bitn, whirlpool. Mlcrowsvt dlithtnty* shortMvt dlathonor. ultriuund dlithonw, 
titctrlcil st1wI«t1on, traction, and ultravloltt. 

INTWOUCTZON 

As a physical thtrapy spaclallst It will bt ntctttary for you to trtat pctltnts 
with various dIsHsts and injurlts. To facllltttt tht rthabllimien of tht pttltut 
you will bt pos1t1on1n9 patltnts to tnsurt tht tfflcltnt appllcatltn of tN itltcttd 
proctdurts and ivdalltlts as wtll as tht saftty of tht pttltfits. Your havlnt a know)- 
td9t of tht p^ys1e1ot1ca1 tfftcts, Indications, centralndlcatltnt. and tht princlplts 
of application of tht proctdurti and laodalltlti should tnablt ytu to provldt quality 
physical thtrapy cart to tht patltnti you art trtttlnf. 

INfOMMTION 

POSITIONINfi 

Asptcts of Positioning 

WtWSE. Positloninf of tht patltnt Is ustd to assist In obtaining tht mxIrkm 
tNraptutIc rtspopst from a physical thtrapy trcatawnt projran. 

6UI0ELINES. Thtrt art guldtllnts to bt followad to assurt that tht patltnt'i 
thtraptutic rtsponst through positioning will bt mxImI. 

COMFORT. Tht pttltnt Is to bt posltlontd so that ht will bt coafortablt during tht 
trtatMnt. It Miy not bt posslbit at all tints to havt tht patltnt placad In a position 
which Is tht nost coMforUblt to his. M nttd to rmmfr that tht pttltnt bt posltlontd 
so wt can trtat hin saftly and tfflcltntly. Tht nost coaifortablt position to tht patltnt 
My not ptmlt us to trtat hin saftly and tfflcltntly. . If tht patltnt Is coaforUblt 
ht Is Mst llktly to bt rtlaxtd and If ht Is rtlutd his rtsponst to tht trtatMnt will 
bt bttttr. 

PRIVACY. Tht pttltnts should luvt an trtt which offtn Xhm privacy «h11t thty art 
undrtsslnfl «nd prtparing for trtatMnt. Patltnts do not nttd any txtra tyts tUrIng at 
th«^ A s1^)1t curuin Mjf bt all that Is nttdtd to provldt tht patltnt Mith tht pHvacy 
nttdtd. 

SECURITY. For th* patltnt to bt coafortablt. and rtlaxtd ht nttds to bt posltlontd 
so ht will not fatl that ht Is about to fall off tht trtatMnt tablt. Thtrt should bt 
no fatling that tht part bting trttttd Is about to fall. Tht patltnt should not havt to 
txtrt any conscious tffort to rtMln In position. 
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so th«t tht only ptrt of th« p«t1«nt txpettd will bt tlw Mrt btino trZtmd Jin 
MSIC KSITIONS, Thtrt art fivt b«$1c pQtltloas uMrf for DatltiMiM t^^imm^m 

unatr nis ftnttt iN anethir pHlM my bt plicH uNtr Ms h««d. 

Littril itcMltfkt. This position Is ustd orlMrlly for triAt^fiii »a tu^ 

it«s thoultf not b« stralsht. Ho My h«vt wit or both of Mt knot* fltxoi. 

-..i.^T^'r*^""'**'': poiitlon Is ustil priMrily for tmtMntft to th« faca 
pitlMti with etrUin rtsplratory conditions my bt dIki* irthTtLiZrir^JIS!" H?? 

If tht tfld of tht plinth cannot bt ralstd a chair with nil W -m i.iw- »!! ifl: 

frtsutntly uttd M41f1cat1ons will bt ilscusstd. iwjuion. inrM of tht MSt 

fi^rijisj; Wc-Trd s-^tj:; i^r"- 
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qUCSTIONS 

1. WNt ts usH to mist In obuininf tht mxImI thtr«ptwt1c rtspenst frm « 
trtctMifit prtf rM? 

2. What gu1tf«1fnts «rt to b« follONO^ Mdtn poslt1onfn« the p«t1tfit? 
i. 

b. 

c. 

d. 

3. Miy 1> It MCtss«ry to coMfort«b1y position tho potltnt? 

» 

c. 

4. To htlp prtvtffit tJitr* ^ts trm tUrinf «t thtM. pdtltnts nttd 

5. If « pitltfit Mtt wtrt *ny conscious tffort to roMln In position, It Mould 
Ifidlcitt tliot ht Is not » 

6. MMt c«(i tM do to katp tho jwtltnt frm fooling <«borr«sscd or ill «t o«so7 

7. List tht bosic positions usod for positioning p«t1tnts. 



4. 



f. 
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I, Wlitrt art thf pITToM pUcH wdtn tht p«t1tflt 1i In th« prent petftlMiT 



c. 



J. In tht proflf poiltlen, wh«t arM of tht bc4y My b« trtattdT 



10. Mwt aita of tht ht4r My N trttttd from tht supint posttlon? 



n. Wlitr* trt tht pIlloM pUcttf whtn tht patitflt It In tht supint pMltlOA? 
t. 

b. 

bt'trttttd?* ^" '^^^'^^ position. Mh«t part of tht bo4y My 



U. In tht Uttral rKuibtflt position, whtrt would tht pinows tx pUctd? 



t. 



b. 



c. 



U. Whtt position Is ustd prlMHIy to treat tht fact? 



15. In tht sitting position, what areas of tht body My be trtattd? 
a. 



2<f3 



If. WiMt «rt tht Modifications to tfit tUtlfif position? 



c. 
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AiptCtS of NllMft 

'^rSlrtU^ Snl fJr an 

•ctMl Miutt ft ?SH?y r«iS?lMn frS!l?.?S5 t»» 

n Ji; Mijjjj'tii;^^ -Mf ^--u. ^^....t .r 

.ffSfS^^'JSfS'^Mi! f5't:ti"pSi;.t:;jK!! Jis-^^r^.!^ ^ 

1r.tf2«£Klrco«Xl!S ISS!* -«t. product,. .«4 h.Jp, 10 ,tr.tch 

or lS.urS'«i{!:S: ••""'y '^rv 1^ ^ „t«utH 

IW)ICATI0»IS roil N^SSAW. Th. fllo-ln, .r. 1«^tc.ti.«, for -.uh. 

3. Fibrotltli and i^yotltlt. 

4. ArthHtU. 

5. AdtttiioAt And scar fonMtieiis. 
6> RccMt Mputm. 

7. C*rU1n rtiplrttory conditions. 

.r.'S'X'SllS' '^''-^-^ CO«tr.i«dkUioi.. for gtvtn, ...u,. 

1. W(H.fyJ,. skin truption,. .nd <^f1*»uory procMS^s on cr Wth the skin. 

2. Acute inftuMtory conditions. 
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3. Tubercular Joint conditions. 

4. Mt11gn«nc1ts, 

5« Mvanctd Militating conditions. 

6. Nturltis and nturalgia during tht acutt Inflamnatory sta'gts« 

7. PhltOltIs or an area where a thrombus may exist. 

8. Cellulitis. 

Media Used for Massage 

LUIRICANTS. For general massage the most frequently used media is mineral oil; but other 
media such as olive oil, cold cream, or talcum powdei" are used. For scars, healed skin 
grafts, and heeled bums use lanolin, cocoa butter, olive oil, cold cream, or various 
mixtures of these agents. Lubricants should be used generously when there Is excessive 
hair, thick dead skin, especially after a limb Is removed from a cast, and when there 
Is extrpitly thin skin which Is often present In old, emaciated or very young patients. 

ALCOHOL. The patient should be warned that the alcohol will feel cool. Before 
applying the alcohol, pour it Into the hand so that It will be warmed slightly. Alcohol 
may be used to remove excessive amounts of lubricants from the skin after ti;e massage. 
It Is not used on the patient's face. 

CAW OF MATERIALS. Keep mineral o11 and alcohol bottles clean. Wipe bottles after 
each use. Wash and refill bottles periodically. Pour liquids Into the hand without 
touching the rim of the bottle. Lanolin, cold cream, and other ointments should be 
removed from their containers with a tongue depressor. All lids should be replaced 
Imiediately after use. 

Basic Considerations for Massage 

PLANNING. When tnassage is to be administered, consideration should be given to 
preparing for tht treatment by planning in the following arees. 

1. Personal hygiene. Keep your hands soft and free of calluses. Keep fingernails short 
and free of hangnails and avoid wearing rings and bracelets. Wash hands in warn water 
prior to the treatment. 

2. Treatment area. The area should be private but well lighted. The linen should be 
clean and neat, and the treatment table should be firm. 

3. The patient. Utilize the techniques for proper positioning, drape exposed areas 
adjacent to the area to be treated. 

Massage Movaments 

IMPORTANCE. In mastering massage you must learn the types of movMnts and their 
purpose and be able to execute them properly. 

STROKING, (effleurage). Stroking Is even or uniform pressure exerted along a certain 
path which Is directed toward the center of the body along the lines of venous circulation. 
It Is applied In a slow, gentle, rhythmic manner and may be administered with varying 
degrees of pressure. Superficial or light pressure stroking (effeurage) has a reflex 
action which may be stimulating or sedative depending on the manner In which It is used 
Deep pressure stroking (effleurage) has a mechanical reaction and Is used to empty blood 
and lymph vessels, relieve edema, and stretch adhesions. 
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KNEADING (petrissage). Kneading strokes do not glide over the skin, but lift the 
muscle or tissue between the thumb and fingers or between the palmar surfaces of both 
hands. Kneading Is performed with circular mwements of the hand or the thumb and fingers, 
usually four circles are made In one area and then the hands glide to an adjacent area 
where the circular movements are repeated. Pressure is exerted toward the midline of 
the body and in the direction of venous flow. 

n.J?f£Ii°M!°Tr*"'°"^- /'•Action consists of a series of small circular movements 
performed with the thunbs. fingertips, or the heel of the hand in firm contact with the 
part so that under ying tissues are moved. The fingers do not move on the skin; the 
fingers move the tissues under the skin. Friction is used to free adhesions areund 
scar tissue and to proBwte absorption of exudates around edematous Joints. 

P^r^JJS^"! i^r^"^??^- ■^^P"'""*"' consists of any series of brisk blows which follow 
fll .1 rapidly The hands and fingers are relaxed with the movement coming mainly 
from the wrists. Tapotement Is stimulating and. since most therapeutic m4ssage is for 
relaxation, tapotement is seldom used. Types of tapotement Include: 

1. Hacking. Striking the skin with the ulnar border of the hands and the little fingers. 

2. Clapping. Striking the skin with the finger tips and the heel of the cupped hand. 

3. Tapping. Tapping with one or more fingertips. 

4. Beating. Beating with the .ulnar border of the closed fist. 

VIBRATION. Vibration consists of a shaking or tremulous movement which comes from 
l^nn the hands and fingers. The elbow is kept slightly flexed while the wrist 

and fingers are kept stiff. Manual vibration is seldon, uscd except to assist in postural 
drainaQe. . 

General Techniques for Massage Application 

APPLICATIONS. The following techniques are to be followed to effectively apply 
rnassage. rr y 

1. Plan the massage routine and execute it In an efficient method. 

2. Use the proper type of libricant to support the purpose of the massage. 

3. Examine the patient's skin prior to massage. 

4. Avoid the appearance of hurrying. 

5. Always start and end the massage with superficial effleurage. 

6. During stroking and kneading keep the fingers together. 

P"'"""*' "^"P 'fie ''"t apart with the outsLle foot in front, follow 
through with the body by bending slightly at the knees and hips. 

8. End the treatment in a manner which promotes relaxation. Wipe off lubricant, apply 
alcohol warmed by the hands, and then dry the part. 
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Uns and Oon*ts of Mas^^age 



PERSONAL CONDUCT. The application of massage Is a treatment which becomes personal 
in nature due to the hand contact. Therefore, your conduct during the treatment Is of 
the uDnost Importance. The following list should guide your actions and conduct. 

1. Speech and manners should be Impersonal.: 

2. Keep both hands In firm contact with the patient at all times. 

3. Never allow careless wandering of the hands. 
Massage Procedures 

AOAPTATION OF STROKES. Once you have mastered the strokes and techniques of massage 
you should be able to adapt then to any area of the body. Rather than cover each 
area, we will select the areas that are most frequently massaged. 

Massage to the Cervical Region 

POSITION OF THE PATIENT. The usual position of the patient Is pront with the face 
straight down and a pillow under the chest, a pillow under the ankles, or the feet over 
the end of the plinth, a folded towel under the forehead, and the arms relaxed at the " 
sides, or abducted with the elbows flexed. An alternative to the prone position Is the 
sitting position and Is used when the patient Is not conifortable In the prone position. 
Seated on a stool or chair, the patient leans forward rtsting his chest on the plinth 
with his forehead on crossed arms, supporteo on one or two pillows. 

POSITION OF THE TECHNICIAN. When the patient is prone, the physical therapy tec^vnic-i/m 
stands at the side of the plinth at the level of the patient's mid dorsal region. He 
stands with his feet apart, with the outside foot forward. 

USUAL CLINICAL PROCEDURE FOR CERVICAL REGION MASSAGE. The following steps are usually 
followed. 

1. Stroking (effleurage) . Approximately eight strokes. 

a. Place the hands so that the fingertips are on the area of the patient's mastoid 
processes. Cross the thumbs at the cervical spine. 

b. Strok* downward over the posterior and posterolateral neck, using as much of the 
palmar surface of the hand and fingers as will conform to the part. 

c. As the stroke nears the base of the neck, spread the hands and stroke from the 
base of the neck laterally over the shoulder and deltoid muscles. 

d. Release the pressure and return the stroke over the posterior deltoid and shoulder 
muscles to the base of the neck. Cross the thumbs and stroke upward to the mastoid region. 

2. Kneading (petrissage). Approximately four series. 

a. Place the hands so that the fingertips are below the patient's mastoid processes. 

b. Hake circular kneading movements with the Infgers and thumbs pressing downward 
and toward the midline. 

c. A Cycle consists of four circular movements with pressure on the downward portion 
of the stroke. After four strokes, advance the hands downward to the new area and continue 
the movement. Four Cycles usually brings the hands out over the shoulders. 
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musc1« ?o M<! nf ll 'C"* 'r'"'" '''^ ^''^ posterior deltlod and shoulder 

muscles to the base of the neck. Cross the thumbs and carry the stroke upward to the 
mastoid region. Repeat the procedure four times. 

3. Friction. Both hands, two series. 

a. Using both hands, place the hands so that the fingertips are below the mastoid 
processes. Rest the hands on the tips of the Index, middle, and ring fingers 

b. Make circular movements simultaneously with the fingertips. The direction of 
the circles, count, and pressure are similar to that of kneading. """ection of 

n^.r^h/*^!"?! movements downward to the base of the neck, then swing laterally 
over the shoulder, and the deltlod muscles. "ateraiiy 

.hn,.fH./^'!!!!."'%''"""" r^'"""" ^"■"'^^ the posterior deltoid and 
JriJoceSre "ice °" ""^ """''"^ '° "^^'"^^ P"""' ««P"' 

4. Friction. One hand. 

miAA^: fVt" '^^ °" °' patient's cervical spine and the index or 

middle fingers on the other side. Rest the free hand at the base of the neck 

PTk'';. ""^"^"'^ ^^^^^ tie thu«b and Index finger until the base of the 

mSl«. "^"^ '° '"^"^ laterally over the shoulder and deltoid 

^'a pressure and return the strokes over the posterior deltoid and 

ITtl j "^r^" 1° °^ Cross the thumbs and stroke u^ard tJ the 

mast6id region. Repeat the procedure twice. Conclude the massage with Stroking. 

Massage to the Back 

H«H abdo^. the feet over the end of the plinth, a folded towel under the fore- 

rlu,^^'.. l^l' P*'^"' ""'y '''■^ °" his hands). aSd the 

t^nlr Jr^^n" or abducted with the elbows flexed. The back Is exposed frSm 

the neck to the gluteal cleft. Although seldom used, under certain circumstances the 
sitting position or the side lying position may be used. u-nstances tne 

^^^"NICIAN. For stroking and friction, the technician stands at the 
side of the plinth at a point just below the patient's hips, facing the patient at an 

kn«dinn"^''r'H V? "P"'"' "^''^ ''''''' foSt ' S 1 ightly fo^^Jd fJ 

Jac Jh^Lfw ?n °^ P^^""' °f the lumbar area. 

wuJ a JlriH^ ^^„;» '~'"!'?"? °^ '^"^^ he stands 

with a stride stance with the feet parallel and the knees slightly flexed. 

strokeJ^Si'J^T<'"'°"?^?L''°" ^^"P' " the number of 

thr!nn.rl.r "h'"*'^^^"' ""^ """^^^ '° 'he entire back, massage to 

the upper back, and massage to the lower back. 

1. Stroking. These strokes will be superficial and progress to deep stro^es. 

1 inrh fJif fh^°!?^??'"'* "ILJUMIPP^'" 9^"'^'^ **''h the thumbs parallel and about 

1 '"^h from the midline. Hold the fingers close together with the thumb at an angle of 

the p^tleJt I b k -^^l" hands so that ail the )»almar surface touches 
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b. liovt the hand upward In this position to the tnidscapular region and draw the 
fingers In toward the thumbs. Move the hands upward over the area of tht trSSJlus at 
cne base of the neck and then swing them outward over the shoulder and deltoid region. 

,»<niru'*™.!^?* P'""?"'"* °" sfoke. Move the hands over the posterior 

axillary muscles, returning them to the starting position without losing conUct. 
Repeat this procedure approximately eight times. 

2. Kneading. Two series. 

.n< ''l!",'^* hands approximately 2 Inches away from, and at right angles to. the 
spine on the far side of the patient's back. Place the hand nearest the feet at the 

°J ^'"^ P^r-iUe] to it at about 1 inch distance. 

Keep the thumbs close to the index fingers. 

b. With circular movements, move both hands counterclockwise (or clockwise) and 
:l .1° °"* 7?^" sP^"e "cross the muscles of the back 

the other hand moves medially toward the spine. The hands should be almost flat, being 

Itll^ ^,""f°"M^' ^^l^ ""''^ « they pass mc" 

.1 l.r^ part of the stroke so that the muscles of 

the back are pressed downward and rolled between the hands. muit.es 

c. After four repetitions of this stroke in one place, move upward by sHdina the 
hand has just been massaging. »yy^< 

d. Continue circular movements to the base of the neck. Then proceed with circular 
movements over the shoulder and deltoid muscles. proceea wicn circular 

l" the-hands parallel, return to the starting position with a licht gno-no 

K?ng Jgain the nea? side a?i ^tart 

f. Repeat kneading twice over the entire back. 

3. Friction. Two series. The starting position is the same as for stroking. 

Mn<*:oS^m<^«? ^"""^ supporting then) on the thumbs and finger- 

tips with mnimal pressure on the fingers. Place the thumbs 1 inch to Uj inches from 

b"race' Si Jluibs ' "^"^^ ^^^htly on the back^nd do not 

in .k" the ball of each thumb or the fingertips on each side of the spinous process 

Hown^!^*::!'^'"" '"""^ ^'^^ ""^^^ ^^'•^l" *'^th the thumbs or fingertips, pressing 

?Z^nt "° '^^•T"' °«urs between the thumbs or fingertips and the skin surface 
S^^^ * / J" underlying tissues). The movements do not glide across the 
the ti«ue squeeze the tissues, as in kneading. Friction presses 

cvr]l< „!h?^^^"^ ^l""^^" !" P]*"] ""^^ "P***""^ «''°"t an inch. Repeat friction 
cycles until the lower cervical region is reached. The return stroke iTthe same as 
for stroking. The hands stroke the area of the upper trapezius at the base of the neck 
and then swing outward over the shoulder and deltoid muscle. 

d. Repeat friction twice (from sacral region to cervical). 
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Massage to tht Upptr Back 



PROCEOURE. Plact tht hands at approximately th* l»w»i nf fh^ n«»4«««^i. #4-1.. 
Massage to the Lower Back 

entire back. Tennlnite tht strokts .t the mld-dorsil region of the bicl: 
Massage to tht Shoulder 

POSITION OF THE PATIENT. Two different positions may be used 

2. Patient side lying. The physical therapy technician stands behind the patient 
1. StnjUng. »pproxlMte1y <<9ht UrokM Mch, posterior ind ,«,rior lurftai. 

so j;r«2b ^;s^;3:*nn«r'ISn'^^."l2^:;^^'J?:cJ"uJ';^ 
;rSsror?.^';;j;: 's:r.j;:r:;rf„5"r«,';; ?r;;r;j.f??^"p;;.Ei!^~'-' '« 

b. Change hands so that the hand that has been supportinq the Dat1#nf 4 Am u 
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2. Kntiding. Approximately eight series each, posterior and anterior surface. 

a. Using tht start position for stroking, perfom a circular movMnt with pressure 
upward, then out and away from the bone, completing four circular movmeents with smooth, 
even rhythm before moving proximal 1y. wmig^n. 

4 ^^^^ ^^^^^ ^0 0^ n^^*^- R«P«t the procedure 

eight times on tht posterior aspect; then change hands and repeat tht procedure eight 
times on tht anterior aspect of the shoulder. k « ci^nv 

with^tlrthlib "^^^ ordered. If Indicated, apply small circular movements 

Special Instructions. In the. massage section of this study guide and workbook we 

^Uniiii^S""*^ ^° ^•''^^^•^ ^^^^^ shoulder. Massage may bt 

applied to any area of the body, but wt have covered the most frequently messaged areas 
Once you have mastered tht different strokes they may be applied to any arerS thJ bJd;. 

QUESTIONS 

1. Massage Is the and 



^manipulation of 



. tissues of the body for therapeutic purposes, 

2. Systematic application Indicates the massage must be and 

In a manner which promotes the desired 

effects. 

3, Since massage 1$ primarily a 



frequent practice Is needed to develop establish 

firm patterns. 

4. List physiological effects that massage has on the skin 



5. In the subcutaneous tissue, massage promotes 
and 



5. In the muscles, massage Improves 



removes 



and helps to stretch 



7. During massage sensory nerve endings may either be 



or 



8. List four indications for massage: 
a. 
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9. Ltst four contrilntflcitlofis for nassagt: 







10, The lubricant mtdla MSt frtqutntly ustd In Mssagt is 

11. Lubricants should bt used generously when there is 



12, Most lubricants can be removed from the skin with the use of 



13, When applying massage keep. finger nails ^ and fret 

and avoid wearing 

14, Stroking Is or 



pressure. 



exerted along a __which is directed tOMtrd the 

of the body, along the lines of , 



circulation. 



15, Superficial stroking has a action which my be 

= — — ^depending on the manner in which it Is used. 

16. Deep pressure stroking has a action and Is used to e«pty 

•"^ vessel s^ relieve 



and stretch 



17, Kneading strokes do not ^ over the skin, but lift the 

0^ between the and or 

^Df both hands. 

18. In friction, the fingers do not 

fingers move 



. the 



19. Tapotement consists of any of ^^^ch follow 

each other rapidly. 



20. Vibration consists of a 



movement 



which comes from the to the hands and fingers. 
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21. Aliftys start and tnd the massasc wfth 

22. End tht trtatxitnt In a manner which proifiotes 
23* Use the proper type of lubricant to 
of the Missafe. 

MTES: 
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THCRAPCUTIC HMT 

Asptcts of Thtraptutlc Htat 



U»IIV£M*L rom OF TUATMCNT. HMt 1$ ont of th« oldtit and Mit unlvtnallv uiad 
forms of trt.»ent. Tlw ult of htat Is a Mil titab11sh«d and Sjor SSlJ! if ST 
trMt«tnt protrM In physical therapy and contlnuts to grw In 1-ortinet Th. nl. i»f 
tht physlcl thtrapy ttchnlclan In th. appllcatfS^ of thlS^pJut ?hS^r.lM tSlln! 
In Importanct. As a technician yo<i will b« applying Mny forw of hiat TrMtM «v 
I'S! \ ''•5'? ^^V- 5!" "^^^ sophlstlcWhtatlng i3a?1t1«;!' ToT^TanT^ 
57h°'«^!** "I'li '"^ •''•ctlvtly, howfvor. yo« «m netd to gain an unddrsUNlI? 

.r."fX 2^ Conduction, convection, cony.rslon. and radiation 

; Ms»*^^^^^^^^ 

J»iS^ c-JIJSiW.^JStioi^ ''^-^^ ^ tSTtJdTrSsi 

t-2I:^l^^l?';JI^^^•"*I•^^^ concoction occurs N^M tNO objects of different 
tMperatures cone Into conUct. Heet aiweys tends to p«ss from Mnner to colder objects 

temperature. This nethod of heating is seen In the use of mist heat pecks. 



transfer by CONVECTION occurs when there Is an exchenM of heet 
between Um surface of an objKt and a fluid or gas which Is novlng pest the surface of the 
object. Meet transfer by convection 1$ a spKlal type of conduction ilncetheeichlnee 

;k4I^; ""X*^* ?f «»" 8«s carrits the heat to or away fro» the surface of 

5m !hS{^l"bi;S • * ""^'^^^^^ ''•«<"9 is seen in the clrSuStn; I.?er 

I t^M'tr by CONVERSION occurs when various types of energy penetrate 

Im diatheJS^ " ' "odalities such as ultrasound and short'- 

Radiation. The last Method of heet transfer is by RADIATION. Radiation occurs when 
there is an exchange of heat in the fon. of infrared rays. These rays are.a«u!lly 
e1ectro«iegnet1c waves which travel through space. At the instant thjy strike an object 
these waves are transfomed into heat. »iri»« an gojici 

PHYSIOLOGICAL EFFECTS OF HEAT. Many Changes will take place in the body with the 
app ication of heat. You. the Uchnician. will be able to recognize soiTof these ohvsio- 
logical effects while other .ffKts will remain unobservable bIsImIiT Swo S»$ of 
effects, local and distant, may occur within the body. 

-ni^'hl'.-'t*"** '^^"! the ioMdiate area being treated. The prinary effect 

^]LS!tS?. ?S'^Jli% ^^r?'"*!!:'"*,!!^^' •PP»<cat1on. The increase in' 

Si! ^^S.ii""^^?**''' *^ causes an Increase in their netabolic 

rSjfjr.M^^ 1^ metabolic rate produces a further increase in heat at the site of 
application and. also, an increase in the production of Mtabolities which are waste 
'"?'S!*^5hP"^'*^ " • cellular metabolisn. The increased fonnation Tf 

mJ2°J en arterioler dilation which results in two effects. First, capillary 

blood flow is increjsed and second, capillary hydrostatic pressure is Increased. iScreasid 

is eirri;d *Lv%^ I^ll I?-^/ " ^he increase in heat and netabolities 

1$ carried away fro« the site of application. Oxygen, nutrients, entibodies. and 
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ItukocyUi art transporttd to the sitt of tppllcitlon Mhich aids In the htaling proctss. 
An Incrtast in hy4roftat1c prtssurt may bt an advtrst tfftct In patients Mho tend to font 
tdena easily. Excessive Hmm It not a desirable effect and measures iRust be taken to 
reduce edeae caused by heat. 

Wellef of Min . Tbe preceding local physiological effects have been a result of an 
Increase in tfwr wetabollc rate at the site of application. Analgesia, the relief of pain. 
Is one local effect which may not N the direct result of an Increase In local mtubollc 
rate. The p^ys1o1og1ca1 reaction of analgesia at the site of application Is not fully 
understood at this tiM; however, analgesia Is probably !the one local physiological effect 
for which heat will frequently be prescribed. 

Precautions . As In a1? forms of treatment, there are precautions which should be 
observed whenadmini storing therapeutic heat. A normal reaction to the application of 
heat Is an increased blood flow which results In a convectlve loss of heat from the area 
being treated. If the patient's vascular system is unable to respond adequately there Is 
no convectlve transfer of heat bv the blood from the skin surface. If this accumulation 
of heat haptens, the petlent will be burned by dosages which could normally be tolerated. 

Distant Effects. As a result of local heating tNre are certain physiological effects 
which occur at some distance away from the site of heat application. These effects are 
known as distant or systemic effects. Mhen heat Is applied to one extremity, for exmaple, 
the local pl\yslo1og1ca1 effects which occur at the site of application will alto occur In 
the opposite extremity. This reflex response Is called a consensual reaction. This 
consensual reaction, occurring In the opposite extremity, will be less pronounced and Its 
Intensity is dependent on the size of the area receiving heat at the site of application. 
The cofitensual effect Is useful when heat cannot be applied directly to an area with 
impaired sensation. • 

Precautions . Some systtmlc effects may require precautionary measures to avoid injury 
to the patient. As a result of convectlve transfer of heat to the rest of the body, < 
general sedative effect Is brought about. This reaction Is not completely understood 
a^ this time. Precautions should be taken to Insure that the patient will not be harmed 
should he fall asleep. Another systemic effect requiring precautionary measures Is that 
of an increased cardiac output. This effect Is slight; however, the patient with a heart 
condition or the very old can be Injured by the Increased demand placed on the heart. 

Factors Determinlnp PhvslolOQlcal Effects. With the application of heat, the 
previously mentioned physiological effects will occur. In determining the number and 
intensity of these effects, must first understand some major factors. The level of 
tissue temperature Is one major factor. It is imporUnt to note that the appropriate 
therapeutic range for tissue temperature Is 104* to 113.9*F (40* to 45.S*C) and that the 
duration of this tissue temperature elevation Is ImporUnt In deteminlng therapeutic 
value. The treatment duration Is from 3 to 30 minutes in length depending on the type 
of modality used. Intensity of pKyslological effects, to a large exUnt, Is detenilned 
by the raU of temperature rise In the tissues. Another major factor Is the size of the 
site of heat application. The temperature of tissues in the site of application Is 
greatly affected by the body*s ability to disperse heat from the area. Tissue t«iperature 
Is more Intense as the size of the area being treated is Increased. 

CATEGORIES Of HEATING. All physical therapy heating modalities are placed in two 
categorles^^vlgorous heat and mild heat. A general description of each category will be 
useful to the technician in determining which modality should be used. 

Vigorous Heating. Vigorous heat Is the most Intense application of heat with the 
highest temperature being produced where the therapeutic response is needed. The tissue 
temperature is Increased almost to the tolerance level which win be Just under 113. 9*F 
(45.5*0 to be effective. With this type of heat, the effective tissue tei^>erature is 
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Mintalntd for « rtlatlvtly long period of timt* Normilly, most trtitmcnts irt 20 mInuUs 
In Itntt^; hOMtvtr, this period of tint should not exceed 30 minutes to Insure tissue 
diMigt dots not occur. Tissue temperature Is Increased at a very rapid rate and In most 
cases takes approxlnetely 5 nlnutes to reach the tolerance level. Vigorous heating Is 
used Mostly In treating chronic disease processes. This intense heating produces greater 
extensibility In fibrous tissues such as tendons* Joint capsules, and scars. Vigorous 
heat is also used In the treetMnt of joint contractures and deep chronic Inflenietory 
diseesei. Narked Increases In vascularity Is produced with this heat and range of motion 
therapy Is aided due to greater extensibility of the tisms. Vigorous heating Is con* 
tralndlcated In the presence of acute Inflametory processes. Applying vigorous heat 
to an acute InflaiMtory process may cause tissue necrosU by Increasing tN intensity 
of the alrtadly Inflamed condition. An acute protruding Intci'vertebral disc (ruptured 
disc) is an example of a contraindication. In this condition, added heat In an Inflamed 
area and an Increase In edema causing extra pressure on nerve roots may lead to undesir- 
able effects. 

Mild Heatlne. With mild heating a relatively low temperature Is produced at the site 
of the pethologlcal lesion. A higher temperature Is produced In the superficial tissues 
as these tissues are closer to the source of heat and distant from the pathological 
lesion. The tissue temperature Is Increased at a slow rate and in most cases It takes 
approximately 10 minutes to Increase the tissue temperature to an effective level. This 
effective tissue temperature Is maintained for only a short period of time. Mild heat- 
Ino Is used mostly for treating subacute disease processes such as sprains and strains 
(after first 24-48 hours) and also muscle spasa^. 

INOICATIOMS. The relief of pain Is probably the most coamon and frequent Indication 
for therapeutic heat. This analgesic effect of heat Is effective In relieving pain 
of superficial orleln and also beneficial for relieving the pains of arthritis or 
muscular trauma. An Increase In cutaneous blood flow Is also an Indication for heat. 
If there Is good circulation the heat may be applied locaUy; however. If the slU of 
application has Impaired circulation a consensual reaction is required. With the use 
of either method the Increased blood flow will promote the healing of wounds and ukeru 
due to an Increased supply of oxygen and nutrients. Along with oxygen and nutrients 
special leukocytes known as phagocytes are transported to the site of heat applicaticn. 
The function of phagocytes Is to engulf and destroy foreign particles and micro-organisms 
such as bacteria. This suppurative (pus-producing) process greatly accelerates the 
healing of Infections. Although an increased blood flow has many beneficial effects, 
heat to the area may tend to aggravate the pain already present. This negative effect 
occurs when edema Irritates sensitive nerve endings. It should be noted that this 
negative effect. In Itself, does not central ndlcate the use of heat. Another Indication 
for heat is sedation. Heat can produce relaxation and sedation and may reduce the re- 
quirement for drugs. 

COMTRAINOICATIONS. Contraindications must be observed and followed closely by the 
technician in preventing serious Injury cr producing undesirable effects to the patient 
Impaired circulation or Impaired sensation for pain or temperature are unobservable 
contraindications. If heat Is applied to an area having impaired circulation, the skin 
•ay be burned and the deeper tissues severely damaged. If sensation is impaired and heat 
Is to be applied, precautions Mst be Uken. First, reduce the intensity of the heat 
below what Is normally used. The area being heated must be visually inspected frequently 
and to be safe do not use shortwave or microwave dlathen^y when heatino areas of impaired 
sensation since the patient 's sensation must be relied on for tolerability of dosage. 
Noninflammatory edema is an undesirable effect of heat which is contralndicated. Local 
or remote heating aggravates edema and It is best not to use heat in the presence of 
noninflammatory edema unless there Is a very strong indication for it. When applying 
heat, the technician should consider age as a contraindication in the young and 
^ . .,*t\^nt. Infants are nc; ible lo tolerate heat very well because their 
thermoregulatory mechanisms are not functioning adequately. It Is difficult to evaluate 
the heat dosage due to a lack of communication between the technician and infant. 
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Children are ilso restless ind usually will not He still ifhich Ritkes It very difficult 
ind dangerous to use shorlwive ind microwave dlatNmgr and othtr fitatinf devises. 
Elderly patients frequently have Impaired circulation and sensation which are contra- 
indications for beat. Their cardiac and respiratory reserves My bt reduced causing 
them to have a poor tolerance to laore than Minimal heatlnfl. During hot and hwld 
weather It may be necessary to shorten the duration or lontr the Intensity of the heat 
treatMnt. A last contraindication for heat Is the presence of embedded metals. 
Embedded metals may vary from large nails to small serein or metat wires. Shortwave 
and microwave dlathenny should not be used If there are em bedd ed metals In the area to 
be treated. Selective heating of these metals causes extreme temperatures In the 
surrounding tissues. This condition can leed to tissue damaet. It should also be noted 
that metals lying on the skin In the area being treated will a)so oe selectively 
heated resulting In thenaal burns. 

QUESTIONS 

1. Four methods of heating are: 
a. 



b. 



c. 



d. 



2. Heat transferred between two objects in contact with each other Is tanned heatinc 
by ^ 

3. A whirlpool bath is an example of heating by 

4. The transformation of energy to heat In the deep layers of body tissue Is heating 

by • 

5. Heating by Infrared rays is the transfer of heat by . 

6. Infrared energy travels through space In the form of ________ 

7. Two types of physiological effects resulting from the application of heat are 
and cf fKts . 



t. The primary effKt of local heating results In an Increase in 
at the . 



9. An increase in tissue temperature results in an increase in 



10. An increase in tissue temperature causes an increase in cellular waste products 
called . 
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11. Oflatlen tf arttrleltt ctvtts IncrMsM 
and 



12. IncrMtN clrtwlatlofi aids tht htalfng procMt by tr«n«fonaln« 



applf cation. 

13. Incrtatatf hydrottatfc prttturt may cause stvtrt . 

14. Heat will fre«i«nt1y bt pretcrIM to achieve the Oeslrable effect of 



15. Poor vascular supply M«y result In at tht site of 

application. 

1i. Effects occuHni at som distance iMy froi the site of application arc 
. effects. 

17. A reflen response occurinf at a site opposlu that bo1n« treated Is knOMii at a 



efftct causing a patient to fall asleep aay result In 

daawge to the patient. 

19. Increased can be an adverse effect In the 

elderly. 

20. Therapeutic range for tissue tv^raturc is degree F. to 

degrees F. 

21. Therapeutic range in ttrni of length of tissue tcoperature elevation Is frm 
to ninuus. 

22. Two categories of heating are: 
a. 

b. 

23. NaxlM safe tissue temperature 1$ just under degrees F. 

24. Tissue daMg« nay result with an application of a Mxinua safe tissue tM^crature 
for longer than ulnutes. 
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25, Vigorous heating tikts approximately minutes to reach the tolerance level, 

26, Vigorous heeting produces greater extenslWllty in fibrous tissues such as 

• and . 

27, Vigorous heat Is contralndlcated In the presence of 

28, Mild heating In most cases takes approximately minutes to reach an effective 

tissue teinptrature level, 

29, Most subacute disease processes such as , . and 

are treated with mild heat. 

30, The relief of pain, an Indication for heat. Is called 

31, Special leukocytes called help fight infections which accelerates 

the healing process. 

32, Caution should be taken to prevent occurring with an application of 

heat* 

33, List five contraindications of heating; 
a, 

b, 

• ' ■ _ 

c, ^ 

d, 

e, 

34, Embedded meUls may result In of the metal. 
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INFRARED HEATING 



Gentral Characteristics 

RADIANT ENERGY. Radiation Is the process by which energy Is propagated through space. 
Every substance with a temperature above absolute zero (-459*F) emits radiant energy 
in the form of heat radiation. When electrical or chemical forces of a suitable inten- 
sity are applied to various sources of matter, luminous and other forms of radiant energy 
are produced in the form of electromagnetic waves. 

WAVE PROPAGATION. Radiant energy In the form of electromagnetic waves normal ly 
travels In straight lines and Is subject to the following phenomenons. 

K Reflection. Rays are bounced back from the skin surface. 

2. Deflection. Rays are bounced off the skin surface at an angle. 

3. Absorption. Up to 95 percent of Infrared radiant energy Is absorbed by the skin 
tissues to a meximun of 3 millimeters. 

ANGULATION OF RAYS. The patient receives the optimum radiation If the source of 
radiation is at right angles to the area being treated. This Is known as Lm^ert's 
cosine law. 

INTENSITY. Intensity of radiation varies with the distance between the heat source 
and the area treated. Increasing the distance decreases the Intensity; and conversely, 
decreasing the distance Increases intensity. In determining distance/intensity relation- 
ships, the Inverse Square Law Is used. Intensity varies Inversely with t;he square of 
the distance. 

Sources of Infrared Radiation 

NON-LUHINOUS INFRARED. Heated colls or carborundum filaments emit this low tempera- 
ture radiation. Because of the long wavelength produced, it is sometimes called far 
Infrared. Non-luminous Infrared is seldom used due to the low temperatures produced. 

LUHINOUS INFRARED. Incandescent bulbs of various strengths are used to produce this 
high temperature Infrared. Luninous Infrared 1$ also called near infrared due to Its 
short wavelengths. The two most commonly used luminous lamps are the 250 watt and 1000 
watt intensities. Another type of Infrared lamp that is used is the quartz Infrared. 
See Figure 1. 

. Physiological Effects of Infrared 

EFFECTS OF HEAT. Generally speaking the effects of heat will be the same regardless 
of the source. The key to understanding the body's reaction to heat Is arranging the 
effects in the proper order and then looking for the relationship between the items. 

1. Rise In temperature in the part being treated. 

2. Increase in cellular metabolism. 

1 Vasodilation with t resulting Increase in circulation. It should be renembered that 
heat can be detrimental If circulation Is not adjusted to meet the needs of the cell. 

4. Stimulation of sweat glands due to activation of the hypothalamus which regulates 

. r.. ..::.i>t-r4ture. 
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Figure 1. Quartz Infrartd L««p 



5. Sedation of nerve endings resulting In relief of pain. 

6. Relief of wuscle sp«s« by Increased blood supply and sedation of nerve endings. 

Dangers of Excessive Heating. Excess heat can cause a counter Irritation, wheal 
formation, local edema and If prolonged, a second degree bum. 

Application of Infrared 

ADVANTAGES OF INFRARED HEAT. Following are the main advantages for using Infrared 
heat. 

1. Permits observation of the area being treated. 

2. Exerts no pressure on the part being treated. 

3. Easy adjustment in Intensity of heat. 

4. Large areas can be treated. 

5. Awlcward positioning of patient does not restrict its use. 

6. Ease of application and operation. 

7. Although a superficial heat, elevation of temperature in deeper tissues may occur. 

8. Heat at constant temperature is supplied to the area throughout the entire treatment. 
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miO,mi FOR TREATMENT WITH INFRARED. The following are Indications for Infrared 

:i;e^;;:: ore^::^?c:^^l^^f::1:-- -p^^ - 
myosiurii^cu'sjiiiTj'sr^iSjaiio:"" " ^y-vitis. 

3. Arthritic condlctions. 

COfiTRA INDICATIONS FOR TREATMENT WITH iNFRAPPn tk^ ^ n i 
to be followed. »nc«mtni wim infrared. The following contraindications are 

K Areas of impaired skin sensation. 

2. Areas of impaired or reduced circulation. 

TECHNIQUE OF APPLICATION. Use the following technique when applying Infrared. 
1. Safety check the equipment. Plug, switch and element. 

3. Observe the area to be treated and insure the patient has normal sensitivity. 

4. Instruct the patient of tre.tm.nt alms and type of feeling of wannth to expect. 

5. Instruct the patient to report any uncomfortable feeling of heat. 

6. Position patient properly. 

7. Align lamp and adjust disUnce of lamp from the sk1n surface. 

8. Set the timer for treatment duration, usually 20 minutes. 

9. Check the patient during the treatment. 

lO^Jf^giving a facial treatment, protect the eyes with either wet cotton balls or dark 
11. Following the treatment, allow the patient sufficient time to cool off. 

applSnTSS^InKrldX"' Tn l:[7r:rn^l?'.Tl ''''' I!?^" ^^'^ 
intensity of the Lib and^'llSSce If ZTJ^l'^flJl'lTs^T. Tull 

TIME. Treatment time is usually 20 minutes. 
^^^DISTAMCE. Start the treatment at the specified distances for the following infrared 

1. 1000 watt lamp - 30 Inches from skin. 

2. 250 watt lamp - 15 Inches from skin. 
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Inverse Square Law. When raising or lowering the lamp to adjust dosage, consider 
the inverse square law. 

PRECAUTION. Hyperemia Is a desired effect. If the intensity Is too high, blotchy 
areas will appear against a background of hyperemia. 

QUESTIONS 

1. Infrared is a type energy. 

2. Infrared travels in the form of 

3. Three factors affects Infrared waves are: 



— ^5 the maximum penetration of Infrared In the skin tissues. 

5. Define Lambert's cosine law. 



6. Define the Inverse Square Law. 

7. A low- temperature radiant heat is produced by a Infrared lamp. 

8. The lamp used most often fn Physical Therapy is the Infrared. 

9. One adverse physiological effect Vhich might occur with excess Infrared Is a 



10. Infrared can be used as a preliminary treatment for 
and , 

11. Sprains, strains, myositis and muscle spasm are some 
treated with infrared heat. 



12. The Infrared lamp should be allowed to warm up minutes prior to treatment. 

13. Two contraindications for Infrared are , and 



14. Normal treatment time for Infrared 1$ minutes. 

15. Two factors which determine dosage are bulb and of the 

lamp to the . 

16. Two- coinnonly used Intensities are the watt and watt lamps. 
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17. When raising or lowering the lamp to adjust dosage, the 

should be considered. 

18. The 1000 watt lamp should be spaced Inches from the skin, 

19. The 250 watt lamp should be spaced inches from the skin. 

20. A desirable physiological effect with application of infrared Is 



will appear on the skin If the intensity of the heat is 

too high. 

MOIST HEAT PACICS 

Physiological Effects of Moist Heat 

CLASSIFICATION OF PHYSIOLOGICAL EFFECTS. The physiological effects of moist heat 
are similar to those of other forms of local heat. Although much overlapping may be 
seen, we will identify the specific effects of moist heat. Physiological effects may 
be classified as either local or systemic. 

Local Effects. These following effects occur In the area near the source of heat. 

1. Local increase In tissue temperature. 

2. Increase in local metabolic note. 

3. Increase in local circulation. 

a. Arteriolar dilation. 

b. Increase in capillary blood flow. 

c. Increase in capillary hydrostatic pressure. It should be noted that an increase 
in hydrostatic pressure leads to an Increased tendency to form edema. 

4. Analgesia (Relief of pain). 

5. Increase phagocytosis. A phagocyte is any cell that ingests micro-organisms or 
other cells and foreign particles. 

Systemic Effects. The following systemic effects may occur. 

1 . Sedation. 

I.. Reflex vasodilation. 

3. Increased cardiac output. 

4. Increased pulmonary output. 
Application of Moist Heat Packs 

INOICATIONS. Following are indications for using moist heat packs. 

- to other treatmcr*-. i.e brassage, exercise, -..J electrical stimuOat'icn. 

I 
/ 
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2. Traumatic and Inflajwwitory conditions. The following are listed: 

OA At\ Sprains and strains. However, moist heat should not be applied within the first 
24-48 hours or with the presence of excessive edemi. 

b. Muscle spasm. 

c. Dislocations. 

d. Synovitis and myositis. 

e. Contusions. 

3. Arthritic conditions. 

CONTRAINDICATIONS. The following contraindications for moist heat packs are given. 
K Areas of impaired circulation. 

2. Areas of impaired sensation. 

3. Areas where the weight of the pack would not be tolerated by the patient. 

TECHNIQUE OF APPLICATION OF MOIST HEAT, It will be helpful to use the following 
technique when applying moist heat packs. 

K Have patient remve the clothing from the area tc be treated, A visual inspertion 
of the area is necessary to detect abnormalities on the skin surface such as burns 
scar tissue, or open wounds. , • 

2. Position and drape patieni for treatment. 

I' ^'■^ hydrocollAtor unit, which has been sufficiently preheated. 

Packs which have been used require a minimum of 10 minutes in the hydrocol lator" uni t 
to reheat properly. ^ 

4. There should be 6 to 8 thicknesses of bath towels between the patient and the pack 
Commercially prepared covers may be used when available. 

5. Apply the moist heat pack so the surface of the treated area is heated uniformily 
ana the pack is secure. 

6. Set a timer, allowing 20 minutes for treatifient. 

7 Put a call bell within the patient»s reach or be within verbal calling distance. 
The patient should be checked for tolerance to the heat during the first 10 minutes. 

8. Post treatment care. 

a. Remove pack and replace in hydrocol lator unit. * 

b. wipe moisture from the area treated. 

c. Allow the patient to cool, especial ly pn the winter. 

d. Clean and ready the treatment area foil the next patient. 

1 . ^ 
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DISADVANTAGES. Following are some disadvantages of moist heat packs. 

1. Area being treated 1$ not visible. 

2. Positioning pack may be awkward. 

3. Weight of the pack mty cause the patient some discomfort. 
Moist Heat Equipment 

sil1c?«TTf/;£'- ^' f'y«««>"nator pack Is canvas covered and filled with a 
li;«an'5 Shades! ' °' """^ avallibie lU'd^erent 

deslSd"5^c^}orK^^.j;:,--i"^ « ^P-1a1 h.droconator pack 

water?f?;2i^;:iS:'-(SerS:i;ir VLI? ^o.^U.,,'^, seated to 170V in this 
water is themostatfcally conSned!' ° temperature of the 



28 

2S7 



QUESTIONS 

1. List five Indication for moist hf«t pick. 



b. 

c. 
d. 



2. Th« Might of a moist h«it pack on the patlint might b« considtrtd to be a 

3. Impaired ,„<j contraindications. 

the Ifla^^"^ ^" 'PP^ylng a moist htat pack Is rwioval of from 



5. Proper reheating of a moist heat pack requires at least minutes. 

6. Moist htat packs «m be wrapped in thickness of towels. 

7. Normal trcatacnt time for a moist heat pack is minutes. 



8. Patients should be checked during the first 
that tolerance to the heat Is not exceeded. 

9. Allow the patient sufficient time to 



10. List three disadvantages of moist heat packs. 



.minutes of treatment to Insure 
before leaving the clinic. 



b. 
c. 

11. The 



12. Hydrocollator packs are 



1$ designed for treatment of the neck. 



covered and filled with 



13. The temperature maintained within the hydrocollator unit 1$ 
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PARAFFIN BATH 

Gtntral Characttrlttlct 

DESCRIPTION. Paraffin b«ths coniilt of Mlttd paraffin wax and mlnaral on km«t 

2 n« S^ir^n J^rLl*^**!"!?^"^ ''^ proHMt wHlch should bt a loft pllabit 

t]^ iT?,.'i\oli r?s ^« 

art nomaiiy too hot for thtraptutic utt. Nhtn mlntral oil 1i addtd to m Mn In a 
1 to 7 ratio. th« mtlting point It lowtrtd to 125.6«F. Tht Ui«ptraturt Sf , b.th 
lo.utlon U ktpt bttwtM I2e» and 130«F. Thif tmraturt InTSttr iricaldino- hl.w.r 
It II toltrattd wtll in a paraffin bath. Out tradlfSJIncI l! tht dt5Stty S'tlT 

ADVANTAGES. Tht folloirlrn art advanUgts of p«r«ff1n b«th. 
Jiht?J:a}rn;',.5Sl1??:.?* '"'•^•'^ " i«^rat.r« hUhtr than tho.t productd by 
2. It Itavtt tht skin pllabit (nlntral oil). 

JppllJltlJI'of'lMi^iJI?*** •^•'"•'^ P'-od"«1on of tdtma with the 

4. Tht Max compltttly coats tht part and provides a uniform htat. » 

DISADVANTAGES. Tht following dIsadvanUgts art associated with paraffin bath. 

1. Trtatntflt Is llnlttd to the distal txtrcnltlts. I.t. hands, fortarms. fett. 

2. Wax cannot bt applied ovtr optn Itslons. 

3. SoM patltflts cannot tolerate tht high htat of paraffin. 

dibrirfISil"thrJlElI?'* '° ^ ''•'^ '° "^'^^ 

INDICATIONS. Following are Indications for using paraffin bath. 
1. Any condition which will bentfit fro« a suptrflclal local heat. 

w;thi5*S;'jI?nS.°"'"'"'^'"^"** ^ '""^ ^^'^ te«ptraturt causes a decrease in pain 

3. Prior to exercise o >assagt. 

4. Tenosynovitis. Inf.. nation of a tendon and Its sheath may be treated successfully 
with paraffin, especially when the condition affects the wristi or aSles '""'"^"^^^ 
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CONTMIflOIMTIOflS. Tht following art contraindications for us1n« paraffin bath. 

1. Paraffin cannot be applied over open lesions. 

2. Paraffin cannot be applied over rings or any jewelry. 

3. Paraffin should not be applied In certain skin conditions. 

^ J^^llV^^^^ " tfw" other methods of there- 

peucic neat. 

Application of Paraffin Batn 

PRINCIPLES OF APPLICATION. The following principles are to be followed: 

1. Check the te^rature of the bath at the beginning of each day. 

2. Check the tenperature prior to each treatMnt. 

3. Have the patient wash the part prior to treatmnt. 

4. Check the part for lesions and jewelry. 

5. Have all necessary equipment close at hand. 

6. Properly drape the patient to protect clothing. 

7. Choose the method of application. 

paraffln^x^^ APPLICATION. Choose one of the two following methods for applying 

1. DIP and UMP 

a. The part to be treated Is dipped in the paraffin 8 to 10 times. 

b. AllM to harden between dips (10-15 seconds). 

.OK^; /SirJll*K""'"'^'"^'*' o'coats have been applied, wrap the part with 

Vm ? ? f'^" o^'*" P'rt In • turklsh towel. 

CoMerclally available gloves are somtlmes used in place of the turklsh towel. 

d. Instruct the patient to be seated and set a timer for 20 minutes. 

2. mRSION 

a. The part to be treated Is dipped 8 to 10 times. 

the part In the bath and leave It there for the treatment period of 20 minutes. If the 
f*r!i S!5°3faffirbSh ""^ temporarily r««ve the part b-l^g treated 
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qUCSTIORS 

t. Hnffin kttfts unsltt of tai 

2. Vm alitHrt ratio of • ptraff i« kotli Is nrU wrafflw to 

jn. 

3. Tho mltlDf point of tfw mix^II alitiirt It 

4. Toiporatvrat in tho botli ara toft totMooo • »nt 

5. Toiporoturot okovo *f cm rasuU In Iwrnt. 

I. Utt tM «*ronUflot of pirtffin botht: 

«. 

k. 

7. LUt tM ilsotfvMtotot of poraftin koth: 

«. 

k. ; 

1. List tM inoiutlofit for poraffin botln: 

t. . 

k. I 

1. OoMlry IN opofi toslont aro f«r paraffin bath. 

10. Tm Mtho^ of application aro: 

a. 

k. 

n. Traatnnt tlw for both Mthoda 1i mimtmt. 

\L ]5J'!!?1I! tho Uth. tho patlont shoiili 

wo part prior to troifant. 
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Figure 4. Leg Whirlpool 





Figure 6. Lo Boy or Low and Long Whirlpool 
35 



General Characteristics 

PHYSIOLOGICAL EFFECTS. Heated water produces all the physiological effects that 
most other superficial or local heat applications produce. 

1. Circulation 

a. General peripheral vasodilation 

b. Lymph circulation and drainage increased 

c. Cardiac output and pulse rate increased. 

2. Body teeiperature increased 

3. Respiration increased 

4. HetaboHss increased 

5. Profuse perspiration 

6. Huscle relaxation 

7. Sedation of nerve endings 

THERAPEUTIC USES. Following are sone therapeutic uses for whirlpool. 

l;r<l!?*hl!I?' t^^* constant t«np«rature and uniform coverage provide an excellent super- 
ficial heat. Large areas of the body can be treated with this modality. 

2. Massage. Body tissues are compressed and massaged by the action of the moving water. 

^th^^I^i!?^!; cleansed by the agitation of the whirlpool 

bath. A bacUrlcldal agent Is normally added to the btth. 

4. Heat/Cold. Contrast baths for increased circulation. 

5. Buoyancy., Aids in exercise routines, especially deflation and range of mtlon 
exercises. 

INDICATIONS., The following are Indlcttlons for using whirlpool. 
1. Arthritis or Arthralgia. Generalized with multiple joint Involvement. 
mtiil]"^ Stiffness. Post casting frequently require whirlpool in regaining range of 

Jeurit?r:;i%:n«in;i?T;t'"'' ^^'^^^ "^-i'^*. 

4. >*jscle Spasm and Spasticity. 

5. Skin Care. Post casting and debrldenent of bums and op«i wounds. 

SmJIwI"^"""^ Treatnent. Prior to administering exercise, message, or electrical 
SLimuiation. 
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CONTRAINDICATIONS. The following contraindications are to be observed. 

1. Advanced Cardiac Conditions. Strain on the circulatory system could result. 

2. Hyptrthyroldlsm. A currently high mttabollsm Is further Increased. 

ad™1;5?^:ss'whf^^^^. '^^^^'^"^ ^« °^«-ed when 

1. Leg and Arm Whirlpool. (100* - llO'F). These temperatures are subject to chanoe 
f"ren« " disability and sensitivity and also the phjstcl? tSerapSs^'r^Je- 

5or wMH^Ir''Ti!°-.;J°J*Ji!- J^"? temperatures are based on the same factors as 
a? tSe jiS^lS'TaS maintained at approximately th. same temperatures 

compSJ^J^r^sj: ""^'^ 

1. Tank. The stainless steel vessel holding the water. 

2. Turbine or Aerator, The electric motor with an attached water pump which mixes air 
and water to give the massaging effect to the patient. Most turbines^ aerator " l! 
have two valves controlling air and water flow. aerators win 

a. AERATOR VALVE., This valve regulates the air m1y.,d with the water. 

t..e Sydri^[;.n?tcris%eS?^5^2; ?:is";af;r °' "-"^^-^ - 
Jhe la'T^'t^.jts^ wiiiin'^;;;: \:t ^^'^ ^ '"^^^-'"^^ ^^^^ 

I-JIl!!^,1!i! ^/""^^ ^^^"V """^ «l"<PPe<" this valve which regulates the 

temp^ture of water as It enters the tank. The more expensive models may also have 

mis reature allows for exact temperature control. 
Application of Whirlpool 

TECHNIQl/ES. The following techniques for administering whirlpool are to be observed. 

1. Fill the tank to the desired depth and temperature. Do not leave a fllllna whirl- 
pool una tended. Carefully measure any bactericidal agent. High suds ngctJ^n Sly 
result If too much Is added to the whirlpool. a action may 

2. Instruct patient in the treatment procedures.. 

3. Have the patient remove sufficient clothes. For certain treatments it mav b# 
necessary for the patient to make provision for wearing a swiping sUf I' ^ 

ihen:;:i';s: s'Kn^:j::ri;°jon';"t""w;?h"ir' '''' '''' °' ^^^^^^ 





Figure 8. Whirlpool Components 
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LrtJnes. ^""'"^"^^ '^^•^^ bath prior to sSrtIng the 

6. Check on the patient frequ«ntly during treatment. 

7. Assist the patient after treatment. 

miSri^cKtqSjs" ''''''''' "^"9 P^P^^ Cleaning and steri- 

ASCEPTIC PROCEDURES. The following asceptic procedures are to be observed. 
1. Dispose of all bandages, dressings, and waste material In proper containers* 




QUESTIONS 

1« Th« us« of water for therapeutic purposes Is termed 
2. List three modalities of hydrotherapy, 
a. 

b. 

c. 



3. Inwerslon of an extremity Is permitted In a v^hile full 

body Inversion Is accoiBpl Ished In a 

4. Whirlpool provides what type of heat? 

5. List five physiological effects of whirlpool, 
a. 

b. 

c. 

d. 

e. 



6. List three reasons for administering whirlpool, 
a. 

b. 

c. 



7. Cleaning of open wounds and burns Is termed 



8. Agitation of water provides a effect on the body tissues. 

9. Whirlpool Is frequently given to post casting patients for 

and 



10. Whirlpool may be administered prior to 



. or 



11. List two contraindications for whirlpool. 

a. 

b. 
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12. Leg and arm whirlpool tempera turt ranges from to 

Hubbard Unk or sitz bath ranges from *F to ^^F. 

13. Teeiperaturts of whirlpools are subject to the patients 
and also the physical therapist's preference. 

14. List four coiipontnt parts that most whirlpool units have. 

a. 

b. 

c. 

d. 

15. Air flow In a turbine Is controlled by the 

16. Water flew In a turbine Is controlled by the 

17. With most tanks the temperature of the water entering the tank is regulated by the 

18. Never let a patient handle the due to the potential electrical 

hazard. 

19. A safety strap m^be required due to a . 

20. The turbines may become clogged If are not removed from the bath 

prior to starting the turbines. 

21. Cultures should be taken at least once a 



•F, while a 
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MICROWAVE DIATHERMY 



Characteristics 

DESCRIPTION. Microwave Diathermy (MWO) Is the therapeutic application of radar 
waves In th« form of electro«gntt1c radiation. The electromagnetic current produced 
by a microwave diathemv machine Is similar to the waves produced by a radar station. 
The waves produced by the microwave diathenny travel through space; when they enter 
the body they are converted to heat by the resistance offered by the body tissues. A 
MWO machine is shown In Figure 9. The following features of microwaves should be noted. 

1. Although penetration is limited, MWO is classed as a deep fom of heat. 

2. Microwaves are In the form of electromagnetic radiation. 

3. Microwaves travel at the speed of light and can be propagated through a vacuum, 

4. Microwaves can be reflected, scattered, refracted, or absorbed. Absorbtlon and 
reflection of microwaves Is affected greatly by the density of the material being 
exposed and the frequency and power Intensity, 

Equipment 

CIRCUITRY. There are thre^^ basic components of circuitry which are common to all 
microwave dlathemy machines; power supply, magnetron, and the antenna. 

1. Power Supply. The power supply changes the alternating wall current to a direct 
current. This rectified high voltage current Is then applied to the magnetron tube. 
The rectified voltage applied to the magnetron Is regulated by a variable transfomer. 

2. Magnetron. This is a special tube which transforms the rectified voltaoe into high 
frequency oscillations. The frequency of the oscillations Is controlled by''the Federal 
Communications Conwisslon. Only one frequency Is allowed for microwave diathermy 
operation, 2450 megahertz with a wavelength of 12.2 centimeters. 

3. Antenna. The antenna apparatus consists of an adjustable anr(s), coaxial cable(s), 
and an applicator (director). 

a. Coaxial Cable. High frequency oscillations are transferred from the magnetron 
to the applicator through the heavily insulated cable. 

b. Applicator. Four applicators are cownerclally available. Applicators are 
sometimes referred to as directors "A/' "8/ "C," and "E." {See Figure 10.) 

(1) "A" Director. The "A" director Is round with a diameter of about 4 
Inches. The beam of radiation from the "A" director Is shaped like a ring with the 
intensity In the center of ring being half the value of the Intensity of the outer 
aspects of the ring. 

(2) "8" Director. This director Is similar In shape and pattern of radiation. 
The difference is in size. The "B" director has a diameter of about f inches. 

(3) "C" Director. The director is almost square and measures about 4-1/2 
inches by 5 Inches. The beam of radiation Is oval shaped with the maximum intensity 
being In the center of the field. 




E DIRECTOR 



A DIRECTOR 



DIRECTORS 
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iuKIgh lih ijjjir. •■•<11«t1on It ilmlUr to that of tht "C dirtctor 

c. WMtt Light. When tht white light glowi, • ufety switch 1i c1oi*d ta thit 

?k! fiL 1: "nd tht powtr to tht mgnttron win stop. This is indictttd 
on tht ptntl whtn tht whitt light is txtinggishtd. To rtstart tht ooltr tL B«l.r 
control di.T hts to bt rttumtd to ztro .nd tKrinclLSS to tht^t^ stlti^ 




TIMER 




\ 



100 



PERCENT OF POWER 



OFF 



ON 



o 

ON 

o 

READY 

o 

PRE-HEAT 



Figure 11. Microwave Diathermy Control Panel 
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Dotlnntry 

JivtS? ""^^ rnammniti tnttMitt disunct tntf pomr output It 

pitlSt KS"^ doiliwtry It guldwt by tht fMl1n« of Mmth th« 

High Oott. Th« patlcnt't fMlIng of warmth gots up to tolerinct. 

b. MedliM Dote. The p«t1tnt fetit conforubly Ham. 

c. NInlMl Oott. Tht patltflt fMis only a tllghtly Mm ttntatlon. 

th.v"3I2iii*JI^S^^t'!II!!;.«^•^**^ WlOtnntt for doHi^try art unrtallttic btcautt 
thty dtptnd on intact scntatlon and altrtntts on tht part of tht patltnt. 

Phytlolofllcal Efftctt of MIcroMvt OUthtniv 

LOCAL ANO SYSTEMIC EFFECTS. Most. If not all of tht thtraptutlcatly dttlrahl. 
Phyt olo9lcal tffectt which occur at a rttult of iiilcriSy. dlaffinv ap{lk!tl2 ar» 
dut to htatlnt. SoM Ixal and tytttmlc effects will occlr arrS[ult of oSlrhJIJlng. 

Is Local Effects 

«. Increate In tissue tcnptraturt 

b. Increase In blood flow 

c. Increase in tissue tMtaboHsm 

d. Increase clearing of nttabolltes and htat 

e. Increate in supply of oxygen, nutrients, antibodies, and leukocytet. 

f. Incrcated phagocytosis 

g. Analgesia 

2. Systemic Effects 

a. General sedation 

b. Increased pulmonary ventilation 
Application of Microwave D'ath«r*y 

A< The depth of htating in inuscle tissues by 2450 megaherti microwave 

; SJ'XiJlra'SJe^'iSll K^iJ'^Ji °V centimeter. In Jt applTJJtionTtS'hT;;* t 
f ?ial i2l?Sutu« A subcutaneous tissues or sonetiMs in the wre super- 

nciai wiscuiature. A large amount of microwave eneroy may be r#fl#ct»d *t »m ilt^l 

f'"c^eiJ'rcJt?i2'^"* 'V^:' S"" a'Jd'ISi^elllirS riSje'^Su't 

M« b^TJn i^!^-'*^^? *t this point. At the skin's surface it is 

possible to lose, by r»flect1on aore than 50 percent of tht energy irradiated from the 
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^i>*^ i" «o»t situations. 

^'.y t^^wttly achltvfl^ wltli MicroMtvt dut Xo thtsc f«ctor$. it Is msy to stt tfwt 

"^^ f**'" '^•O"' c«r»not hMt tht flip 

12-*???*?^ shwldtr Joint. HIcroMvt tflothtrry Is IndlcotM for tmtMfit of 

WW Toil owl nf* 

1. 'i^!^?'* "^'Tf** ?■* »*l«t1vtly poor Otpth of ponttratlon, ft is frt«jg«»tly ust4 In 
subocutt or sukchronlc proctssts «Mch rtspond to • mild typo of hooting and tht ossocla- 
coo roTiox o'Tocts. 

2. Th« following nusculoskoloUl cofidltlons: 

. ""l^"! dfsonoratlvo joint disoaso (WO) to rtiouMtold 

•rvnritiS {W). 

b. Calcific bursitis. 

c. Toftdlnltis 

d. Nrlarthrltis of tho «hou1dor 

0. Sprains, osptclally If thoy aro located In suptrflcial tlssuos. 

3. Tho folloMlng superficial inflMiNtory reactions. 

a. Fumunclot (lolls). 

b. Axillary swtat gland abicossos. 

c. Tofiosynovltls. 

4. If mm heating is Indicated, microwave diathenv i$ an effective heat modality. 
CONmiNOICATIONS. The 'ollowing contralhdtcatlons are to be observed. 

1. Sensory Inpalrwnt. C«. on should be exercised where sensatlOA is not normal. 

2. Debilitated fatlents. ise patients are flot fully alirt at all times. 

LJ!!^' I«pl«nts or EdOMtous Tissue. Selective heating may occur resulting in tissue 
necrosis. Microwave should not be used in the presence of meUl impUnts such as pins, 
nails, screws, and wires. 

4. Exposure to the Eye. Direct exposure to the eyes should be avoided. The thcma) 
effects are cuMwlatlve In nature and nay lead to cataract fonwtlon. 

5. Ischemic Areas. These are areas of impaired circulation. AppJicatlon of microwave 
will cause an Increased meUbolIc doMnd which may not be satisfied by the vascular 
system resulting In pain and tissue necrosis. 

6. Cardiac Pacewkers. Ntver apply microwave diathermy to the area conUining the 
PaccMker or its electric wires. ^ 
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7.. Its not advisable to apply microwave to the following: 

a. Htlignancies 

b. Thrombophlebitis 

c. Patltnts with a predisposition to hemorrhagic disease (hemorrhagic diathesis) 
resuJtin?";; ''Z'ZWr uncontrolled -ncrease in temperature 

e. General contraindications for heat. 

1. Expose the Treatment Area. 

a. Ho clothing of any type. 

b. Ho bandages or dressings. 

c. No surgical or adhesive tape. 
2- Metal Objects Removed. 

a. J«#elry. (Watches, rings, necklaces, *»arr1ngs.) 

b. Snaps, hooks, stays, and coins. 
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STEPS OF APPLICATION The following steps should be followed when operating a 
microwave dlatherav machine. 

1. Turn the main power switch on after the line cord Is plugged into the wall outlet. 

2. Select and position the director over the area to be treated. 

3. After the amber light Is glowing, the following steps are to be taken. 

a. Turn the timer to the required setting. Nomally. the treatment time is 20 
fliinut6S. 

power-output knobs counter-clockwise until the white glow light turns 
on. This action resets the nachlne and closes the safety switch. 

. ^^"^.^ ^/ ^^"^ clockwise until the needle on the power meter on the 
panel is to the required output. 

4. Check the patient periodically for comfort and safety. 
QUESTIONS 

1. Therapeutic application of radar waves Is termed 

2. Microwaves are emitted In the fom of 

"^1?^!^ ^0 ^ « heat even though 

penetration Is limited. ' 

4. Describe two factors affecting absorption and reflexion of microwaves. 



a. 
b. 



List the three basic components of circuity In the microwave dlathen^y machine. 

a. 

b. 

c. 



6. High frequency are generated In the 

7. Wall current (A.C.) Is changed to direct current In the 

8. Three parts which make up the antenna are: 



a. 



9. How m»ny applicators (directors) are cawerclally available? 



SO 
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10. The smallest director is the while the largest is the 

11. What 1$ the main difference between the ''A*' and the "B" directors? 

12. Which light on the panel indicates the machine has warmed-up? 



13. Which light on the panel indicates that power Is being supplied to the magnetron? 



14. If the treatinent is interrupted, a opens to stop 

power to the 

15. Describe two guidelines for measuring dosimetry, 
a. 

b. 



16. Why are the dosimetry guidelines unrealistic? 



17. Most of the desirable physiological effects of MWD are due to of 

the tissues. 

18. Penetration of microwave energy is poor beyond centimeters. 

19. The highest temperatures are achieved in the 

the 



21. Large amounts of microwave energy are at the skin surface. 

22. List tw joints where microwave is ineffective due to tissue interference. 



a. 
b. 



23. Microwave is effective in treating and processes 

where mild heating is indicated. 




2.^ 



24. List six specific indications for MWD. 
a. 



b. 
c, 
d. 
e. 
f. 



25. List six general contraindications for MWD. 

a, 

b. ■ 

c. 



d. 
e. 

f. 



26. Constant exposure to the eye may result in 

27. Microwave should never be applied over 

28. Sweat beads may result in 



formation. 



objects. 



due to 



29. A multiple field application should be used when treating 



30. Two methods of reducing the amount of heat to be applied are: 

a. 

b. 



31. Larger areas can be treated by 

from the skin. 

32. Treatment time is nonnally minutes. 



the distance of the 
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SHORTWAVE DIATHERMY 

Characteristics 

DESCRIPTION, Shortwave diathermy (SWD) Is tht therapeutic application of high 
frequency currents. The energy of the shortwave diathenny Is transferred Into the 
deeper layers of tissue by the high frequency currents where It is converted into heat, 
A shortwave diathermy machine Is shown In Figure 12, 

Equipment 

CIRCUITRY. Not all shortwave diathermy machines are exactly the same due to manu- 
facturers modifications. There are three basic components of circuitry which are conwon 
to all shortwave diathemy machines; the power supply, oscillating circuit, and patient 
circuit. ^ 

1. POWER SUPPLY. It is in this circuit that the 110 volt, 60 hertz, alternating current 
Is transformed into a high voltage direct current for the plates of the oscillator tubes 
and a low voltage alternating current which lijhts the filaments of the oscillator tubes, 

2. OSCILLATING CIRCUIT, This circuit produces the high frequency oscillations. The 
frequency of the oscillating circuit is controlled by the Federal Cownunications 
Conwission. Three frequencies are allowed for shortwave diathenny operations, 

a. 13.66 megahertz with a wavelength of 22 meters. 

b. 27.33 megahertz with a wavelength of 11 meters. 

c. 40.98 megahertz wi^th a wavelength of 7.5 meters. 

Most couwercially available shortwave diathermy machines operates at a freauencv 
of 27.33 megahertz with a wavelength of 11 meters. 

3. PATIENT CIRCUIT. This circuit contains electronic apparatus and electrodes which 
conducts the high frequency oscillations from the oscillator circuit to the patient 
Within the patient circuit is a tuning device which is used to bring the patient circuit 
into tune or resonance with the frequency of the oscillator circuit. 

The following considerations apply to the patient circuit. 

a. Every person has a certain amount of electrical impedance. 

b. When a patient is put into the patient circuit, the patients* electrical 
impedance become part of the Impedance of the entire circuit. 

c. For a therapeutic application of shortwave diathermy, it is necessary to "tune" 
the machine after the patient is put into the patient circuit. This "tuning** procedure 
makes the frequency of the patient circuit equal to the frequency of the oscil latino 
circuit. ' 

d. Tuning is done by adjusting a variable capacitor which is controlled by the 
•^tuning knob" on the penel. ^ 

e. The power meter on the panel of the machine will indicate maximal flow of current 
when the patient circuit and oscillating circuit are in resonance (tuned). 
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f. Some machines don't require tuning because there is an automatic tuning device 
on the machine. This has been designed so the patient's electrical Impedance has very 
little affect on the Impedance of the patient circuit. 

g. The current flow through the patient circuit can be regulated after the patient 
circuit and oscillating circuit are in tune. This Is done by varying the coupling of a 
coll of the patient circuit with another coll of the oscillating circuits The "output 
knob" on the panel controls this. (See Figure 13.) 



J 200 400 L 
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Figure 13. Short Wave Diathermy Control Panel 
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Ooslimtry 

MEASUREMENT. 



the JoS^S^thl'DaHMt ""^h.^TJ''^* M '^'^ ^^9h frequency current flow through 

T patient. The Infonnatlon given to us by the meter on thf ronj-mi nan-i 

1. High Dose. The patient's feeling of warmth goes up to tolerance. 

2. Medium Oose. The patient feels comfortably warm. 

3. Minimal Oose. The patient feels slight warmth. 

.t./::r.?;:?;;;ri„'?j.*!:rj;'t;rp:f::!"" """" °" 

Application of Shortwave Dlathemv 

I'^J"'"*!^*'" When using this technique, the part to be treated is olar-d 

between two condenser plates. Four modifications to the condense? tecZque Ire IS.Ilable. 

a. Space Plates. Condenser plates are enclosed In a riaid nU^tir m;if*rijii 

nf .K* Envelope. A glass envelope encloses the condenser plates. The position 

spac ng ^lass envelope is ad^iustable which pemiS p'rS r ° 

spacing between the skin and the condenser plates. 

nprm?;H^''?r*fK^?!*- "fldenser plates are enclosed fn rubber or pliable plastic 

permitting fexlb 11 ty. These are called condenser pads and proper spacing Is ma ntanpd 
by a 1 or 2 inch layer of terry cloth (bath towel). (See FigSre 15.) -""'"twined 

larg2"beU-mreUc'?L^I'?rSr;H ^^"^f ll"'''"^ * 
large oeit like electrode is placed over the abdomen. This technique is seldom used. 

^Vl When using this technique, the part to be treated is 

covered by the induction coil. Three modifications to this technique are used 

a. Drum. The induction coil is enclosed in a plastic container Three conta1nPr« 
oart^^n' the unit'to be mSlded o ihe body. ? rle 

cli\ 1, 1 nt^fn^H H^lT^ S^T" '''T' ^P"^"^ '^e skin and the nduction 

coil is maintained by the plastic container enclosing the induction coil. (See Figure 

It is'no?'??«ibirind'?Snnorl°" T/t^V °" Principle as the drum; however. 

\< ; c*"""' be molded to the part. Proper spacing btcween the skin 

and the induction coil is maintained by the plastic housing of the ^MonSde " 

'I.-ImiJ^*'' ^'^l*- -"PPHcitor is in the form n' , heavily insulated c*^«ie 

«l I ?^™^},^ it^pUg to any desired form. Two methods of applying this'cabie 
able ^n hl^'of rnL'c'^r'" P«""'^e method inSSlJes.'c n ' e 

around 1J5L K^.?L^,?'k';''! ^^V"^ " °" P*""' '0 "-"ted while the wrap- 

'.f"°??^^*^*'' wrapping the cable around the part to be treated Prooer 
(sIS ??gSlir?? and' T) '"^ ""^^ -"afntnined by one or two inches oM.a.' fowel ' 
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PHYSIOLOGICAL EFFECTS OF SWO. Most of the physiological effects which occur as a 
result of SWO are due to heating. The following local and systemic effects may occur. 

1. Local effects. 

a. Increase in tissue temperature. 

b. Increase In tissue metabolism. 

c. Increase In blood flow. 

d. Increase In clearing of metabolites and heat. 

e. Increase In supply of oxygen, nutrients, antibodies and leukocytes. 

f. Analgesia. 

g. Increased phagocytosis. 

2. Systemic effects. 

a. Sedation. 

b. , Increased Cardiac output. 

c. Increased pulmonary ventilaticn. 

INDICATIONS. The depth of heatihg by shortwave diathermy is between microwave and 
ultrasound. In most applications, the highest tissue temperatures will be achieved in 
the subcutaneous tissues and the superficial musculature. This is especially true in 
applications to ^he neck, back, and joints; such as the hip, which are covered with a 
thick soft tissue layer. In applications to Joints which have a thin covering of soft 
tissue, the highest temperature will be achieved within the joint. Usually shortwave 
diathenwy Is applied to the musculoskeletal system to relieve secondary muscle soasm 
and pain when it occurs as a result of one of the fo* lowing. 

K Protrtjded Intervertebral disks. 

2. Oegenerative joint disease (OJO). 

3. Sacroiliac strains. 

4. Bursitis. 

5. Rheumatoid spondylitis. 

6. Any disease process where a subacute or chronic inflairwatory reaction is present 
in a joint. 

7. Chronic pelvic inflammatory disease. When using the Internal elecTodes, shortwave 
diathermy is the ideal way to apply deep heat to the pelvic organs. 

CONTRAINOIOTIONS. The followinq are contraindications for using SWO. 

1. Sensory Impairment. 'Use with caution over these areas. 

2. Oebiliuted Patients. 

3. Metal Implants. 
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S. Ischemic Tissues. 

^^^"^^ shortwave dlatheray with caution while treating this 
ujr pe 0 r pa c 1 en c . * 

JatlcJ^r*"^^' °° Shortwave to the abdominal or low back areas of pregnant 

3. Pacemakers. 

9. It is not advisable to give shortwave to the following: 

a. .Mai Ignancles 

b. Thrombophlebitis 

c. Hemorrhagic Disease 

d. General contraindications , for heat therapy. 

PRECAUTIONS. When using any modification of the condenser plates or the induction 
coil for applying shortwave diathemy the following special precautions musS be fSll^d. 

1. The area to be treated must be completely undressed. 

a. .N'o clothincj of any type. 

b. No casts. 

c. No bandages, dressings, surgical or adhesive tape. 

2. All metal objects in the area to be treated must be removed. 

a. Jewelry, watches, Hngs and necklaces. 

b. Metal on clothes. Zippers, snaps, hooks, girdle stays, and coins. 

3. Position patients on a "wooden" chair or plinth only. 

4. Prevent the accumulation of sweat beads by covering the area with a bath towel 
Sweat beads may be selectively heated and cause spot burning of the patient 

ing lllll SJsf bVSJIlJL.'" ''"^^"^^^ "^"^ "^^^^ ^'^^-^^ 

1. Position and drape the patient properly. 

2. Turn on the machine. Some machines may have a warm-up switch while others mav have 
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4 Tuning, Whan tuning the patient circuit and adjusting the output of the machine 
the following steps must be followed to avoid endangering the patient. 

•.rJ;^.^^!!*^!/""! P*^^^"^ ^^''^''^^ ^ ^"^P"^ ^evel. This will prevent 
excessive heating from an uncontrolled surge of current through the patient. 

.k' ^^r?^^ ^i"?? the patient circuit to Its optimum. The power meter on the panel 
to Its oJtlmllS ^"^^"te maximal flow of current when the patient circuit is tuned 

nniu^^.^^^i!!^ the output of the machine to the desired level. This should be done 

?o L^ L^f/t fc'^ ^ ^^^^^5 ''^check the machine 

to make sure it remains in tune with the patient. 

.K. t: t^^""^ ^l^^^ ^''^ followed, the small movements of the patient may 

Change the impedance of the patient circuit In such a way that tuning occurs. This 

^arS'nf^^ Thu'!.J^%?"'''"Sr'^ ^1^^'"^ ^^^^^"^ ^^^^-^P^ '^'^^ being 
aware or it. This situation could result in a severe burn. 

QUESTIONS 

1. Therapeutic application of high frequency currents Is termed 

2. All shortwave diathermy machines have three basic componenent parts. 

—I .» , and 

3. High frequency currents are produced in the 

4. Each patient has a certain amount of which becomes part 

0^ the ^ of the patient circuit. 

5. To "tune" the body and machine* It Is necessary to make the of the 

equal to the of the ^ 

6. Tuning Is achieved by adjusting the on the panel. 

7. Maximal flow of current Is achieved when the patient and machine are In 



8. Not tuning the patient and machine can cause severe if the oatient 

moves and causes tuning to occur. ~ h-'-'^"^ 

^- controls current flow. 

10. Current flow should be adjusted only after the patient and machine are in 

11. Dosimetry is guided by the patients of . 

12- list and describe three doses of shortwave. 

a. 



D. 
C. 
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13. Two techniques of application for shortwave arc the 

technique. 

14. The part to be treated Is placed between two plates when using the 
technique. 

15. The part to be treated Is covered by a druw or cable when using the 
. technique. 

16. List four modifications to the condenser technique, 
a. 



and 



b. 
c. 
d. 



17. list three modifications to the Induction coll technique, 
a. 



b. 
c. 



18. Two methods of applying the Insulated cable are the 
applications. 



and 



19. Most physiological effects occurring as a result of Shortwave are due to 
of the local tissues, 

20. The highest temperatures are achieved in the 



In most applications. 

21. Shortwave has a depth of heating between . 
diathermy. 

22. High tissue temperatures can be achieved within _ 
not covered with a thick layer of 



and 



and 



provided they are 



23. Shortwave Is given most often to relieve 
In the musculoskeletal system. 



and 



6'. 
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24. List five specific indications for shortwave, 
a. 

b. 

c. 

d. 

e. 



25, List eight contraindications for shortwave, 
a. 



b. 
c. 
d. 
c. 

f. 

9- 
h. 



26. Always position patients on . chairs or plinths. 

27. The accumulation of should be prevented by covering the 



skin ¥Hh i 



28. Always tunt tht pttltnt circuit at a 
29- Always tuna tha patlant circuit to Its 
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ULTRASOUND 

Characteristics 



DESCRIPTION. Ultrasound diathermy (US) 1$ tht therapeutic aDollcatlon of ■ fom. 
Of acouitic vibration at frequencies toi high to be heard by thJ huiSnMJ The Snd 

IS ncicing by conversion. The followlnj features of ultrasound are to be considered. 

1. Acoustic vibrations beloM 17.000 cycles per second are called sound. 

'f^eqS'iJ f^u'dS?:! ''''' "'"^ '''''' '^^ """'^ This 

difflJjnElrlS'f'rlql';""""' " °' """^ 

4. For therapeutic purposes, the ultrasourHl frequencies range fro« 0.8 to I nwgahertz. 
Equipment 

.ounS'IiJilll; ^"^^ components of circuitry are found in all therapeutic ultra- 

dSS? drclu ^'^ P^'' «"PPly. oscillating ciJ?:'?! .,15 San;. 

h i^iflll!^!"',^^""!'- "Uemating current having a high frequency of about o fi 
Ooslmttry 

respJSsI^Jo'uUmJSn'il" """" -"""^ ''"^ the biologic 

1. Temperature obtained in the tissues. 

2. The duration of the tenperature elevation. 

3. The rate of temperature use within the tissues. 
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.i.^^'SS^^^!!!!' l^oweyer, measure the amount of energy entering the tissues and 

!l LoJlss^f ''t.l'''?^^'!^''" ultrasonic energy. Measurewnt of enefgy S?ensUy) 
ntmn5 S tVfZu n'"' P«^«n^<"«i«'' sirred (W/cm2) which refers to ihe averagi 
f?ir5hJ JleJ on Ihl ; J? ""t^ "^r«°"I? this infonnation can be obtained 

rInL f^.jr?= i S/?!5*^'r intensities of ultrasound for theraptutic purposes 

r^.°,*5 "PPllcitions the duration varies from 3 to 10 minutes 

^U.'"? "PPHcition. For therapeutic purposes the transducer 

shou-ld have a radiating surface of 7 to 13 cn,2 for effective apSli«t1o5. 

Application of Ultrasound 

^<.tIf2!'^i!P' J**?.'^'^* application have been developed for applying ultrasound 
diathermy, the stroking and stationary techniques. hh j .» ui«.ra»ouna 

iith"'';''H?cIlJ5"!5"hJ^*! ."^"Tk^'^;. a*in1stered by 

«««<nn !h. ? ? r?'"''' motion. Tht circular technique is accomplished by 

" S?J 1q2 i! 5??f o?tT^^ c rcular patten, and overlapping each ?1r?k TMs 
and fo?S urSr jZ lill IVT.^'H^ and Is therefore us«d less often than the back 
■na Torin sircKt. Tfit back md forth stroke is short and straight These «trnk*« »rm 

f;i;lJ;ii;':' '«<'<^<"^<ons to'Ke st^Sng tecS^qini^ruie; 

rouo?in«°il!^t JfJ^'-.u'''"' application a viscous fluid is used as a 

th^ il^f 'PP ^c-^or "d the skin. Mineral oil and an aqueous gel are 

JurwliJ^i^^^^^ """^ '^^^^^ "ntact method is used to ipply . 

SrJl'nJSlJs! ^ ° ^'^^ ^"^'^ '•«l«<vely smooth and havrfe! SSny 

a w ^Cf '■'f' Contact, uattr is <jsed as the coupling agent between the aDDl1ca-^r 
tSJ S?n*^lMf?^ t^?/"!' -PPlicato? is held 1/2 inch llly 'rm 

z sij'pJiiJnijc:;! ^fs; ?;;u;e"2S!f "^^"""^^^ ^^^^^ 

2. Stationary Techniqu*. For this method the applicator is held in a stationary 

treatment. This t«:hn1que is not «ed o?tJn duS t! "ho' ^ts " 

'^St'rL?r*J«*?t'*J*" ' ^" tempJratuS iX a verj i«l ? 

jrta. Hot spots result in pain and poss ble tissue da*MQe To avoid hot ^Mtr thT 

t5JhniqI? ^ ^"^^"^^ application can also be used with the stationary 
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(1) CIRCULATION MOTION 

(7) STROKING MOTION 



Figure 19. Stroking Technique 
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^"""LOSICAL EFFECTS. >k)$t of the physiological tffects *^h1ch ire of potential 

!5!«^Stl?«^ i'^^J ! "^"^^ ^"^^^•^ temperature rtsu Ulna frol 

absorption of ultrasonic energy. The following local and systwilc effects occur 

1. Local Effects. 

a. Increase In tissue tenverature. 

b. Increase In tissue inetabollsm. 

c. Increase In blood floi*. 

d. Increase in clearing of metabolites and heat. 

e. Increase In supply of oxygen, nutrients, antibodies, and leukocytes. 

f. Analgesia, 

g. Increased phagocytosis. 

2. Systemic Effects. 

a. Sedation, 

b. Increased cardiac output, 

c. Increased pulmonary ventilation, 

«^.c'I!i??^K?I!^; ^•P*^ ultrasoundMs the deepest of the thr«e diatrer 

S^nH ? ^ JlanJbl/itSJ^^^ ^ '^^^ intensity of the uU asV' 

iJ In^^ffJt II surface of the muscle which Indicates that -ultrasound 

bSnrtJan ifl^^r^thS 5!JJ!"2 ^ P^"^''^* ^^^^^^ temperature. In 

thin I rl !l ^'"^ ^^""•^ •^•^ the bone is covered by more 

than 6 cm of soft tissue. Unlike the other dlathemiics, ultrasound can be used safelv 

c Kl?y'*!r'tJa?'t::'J! . "^I^rll; J'? ^^'K ^•'^•"^ ''•^^ • ^•^y Sel^al Ion"'' 
Th. t ''•^i:*^ •i^* »"«Pl<^'y than It Is absorbed. 

Il th^Jlc ri/^L"*^^'^ ultrasound Is Indicated have been divided into thrtt grJups 
on the basis of the amount of value afforded to each group of conditions, 

K Conditions of Established Value. 

a. Joint contractures resulting from any of the following: 

(1) Immobi 11 ration 

(2) Rheumatic processes 

(3) Degenerative Joint Disease (DJD) 

(4) Trauma 

b. Relieve pain and muscle spasm. 

physlca/tKJ'^^^^" shoulder when given in conjunction with other foms of 

d. Joints covered with a thick layer of soft tissue. Neither shortwave nr 
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2. Conditions of SumtstH V«1m. 

« 

mutelM " • »^ shorttnlnf «ntf fibmis of 

SE of tSt fSiS;;;;! ' " tufwf bt cMstd by 

(1) ^oljftijroiltli. 

(2) P«rily$1s dwt to polyR^sltfs. 

(3) TrtuM. 

(4) turns. 

(5) OlsNsts such «i tcltra^rM (htNMlnf of tho sMn). 
b. Calcific bursitis and ttndlnitu of tht iheul4ir. 

•f tS; n:*rJ;\^*?JSS2t?!;\tmr '-•^•^^"^^ n-^flbro-a. it^n 

4. RhtuMtold spondylitis, 
t. Subchronic and chronic rhttMteld arthritis, 
f. ^lanur warts.* 

3. Conditions of Pctantlal but QutstlonabU Valut. 

a. Sciatica and othor fofH of radiculitis. 

b. Htrpts xosttr (infla«d nodult on tht ntrv« trunk causid by a virus). 

c. Nrlpharal arUrial insufficioncy. 

d. MituMtic disoast. 

t. (^fascial pain syndroM. 

t09dSiJ*hS^ ^^?«V' ^^^^^S*^ stl^lation 

i«^in«r IMS ottn aovocatao. Tha sound applicator Is usad as th» ttlaiUtiM *i«/>*P.Mik 

also. Thar* Is no dtarly tstabllshad phjiiolloic basis for thi! trtltUit Sl hJS.i 

tyidtnct Is aval labia to d«M>nstrata th« this typt of trtatiiSt l5T!S th*?^*iJJrl^ 

ultrasound or alactrical st1*,latlon alona or usJTconsalSlJIly. * 

COtlTMIhOICATIONS. Tha follOHin) contraindications ar« to ba obsarvod. 
K Ultrasound should not b< applied to tha followlnf. 

a. The ayas. 

b. Patients with a pradisposltion to haavrrhasic disease (haMtrhafic diatheses). 
.Halt9nanc1es. 

d. Ischeaic areas. 

e. Over a pregnant uterus. 

J2 3 i 1- 
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2^ UltrasovfMl m«y b€ applied wUh caytfon to areas uf stnsory IfKpalnwtt* 

3, yftff! applying ultrasovnd to a lamlntetomy u^f special precautions <n adjusting the 
dosage. The protectlte tissue coirering has keen removed and higher energy levels may 
be obtained In tN spinal cord* 

4« Ofesenre the general contraindications for heat. 

STEPS OF APPtlCATlM. The foltonlng steps are to be fotloMod when applying US* 

1* Turn the Intensity control to lero* 

Z> Turn the main power switch on so the generator can wanii*up. 

3. Select tN technique of application and coupling agent to be used* The tciviperature 

of the coupling agent and the surface ?f l)ie metal applicator nIll awdlfy the temperatures 
In the tissues^ KesHrch studies sho» that the deeper tissues are mere effectively and 
efficiently Nated If the coupling agent an4 applicator surface are lept as cool as 
possible* 

4. Wash the area to be treated with a mild detergent and rinse well to prevent a rash< 
This helps rmaove tiny gas bubbles In the sbin which un produce a large tmount of 
reflKtlon of ultrasonic energy. It has been denonitrtted that up to 30 percent of the 
ultrasonic energy may be reflected by these tiny gii bubbles on the skints surface. 

5. Select the output (Intensity In W/cmZ}« 

Detofwilne the length of the treatment by the of the *irea to be treated. It 
treating a large area, divide it Into small sections and treat each section Individually 

7* Once the applicator makei contact with the patletftt do not arbitrarily brcilr cmu^i 
with the skin* 

8. When using the stroking technique keep the^applicator moving to prevent development 
of **hot spots."* 

9* At coiipletion of the treatment insure that all the coupling igtnt is wiped frtm the 

skin. 

QUCSTtONS 

1. Ultrasound diathemy is the applicatto(^ of _ 

2» Ultrasound heats by 

3. Acoustic vibrations above 17^000 cycles per second are called ^ 

4. For therapeutic purposes^ uUrasound frf ^^encies range from to 

megahertz. 

5. List the three basic conponents of circuitry found in all ultrasoundl machines, 
a. 



b. 



c. 
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•. Thf etcf llftfnf efrcaft U cTss ctltM tfit feccmc • _ 

eiirrwit ti pr«^td htn. 

7. AcMSUic »f IritfoM in pro^H in the , 



», Otiitr n»«f for tht trm«uctr circuit iff " , 



10, !«i«iurmt of ffl«rt> ((nttnfUyJ if oiyrffMtf «t 

13. ttr tffKtivt «Mitfc*tlM, trtntductrt t^«wltf viry In sijt fr« to 



!4« Lilt «N bHffty ^tcHbt two tcchnf^t «ppHc«tfon *ni thtir t«e mp^lffwttant, 
i. 



c. 



IS. T«« cowMi types it ceuptiitf «fcftts m4 



II. »Ht »Hysie)o«<c«) tffKti frm uUrtteuiii «rt « rt$uU cf «fi incmst tit 



U. UUrMoufxt h»j the pM«tMt<oi» of tht thr«« dittlMnifcs. 

ti. The highest tea^erttures My be prodM«4 in 

\9. UltrMOMtd CM b« ute^ ufely In the presence of 



20. There krt ^froa>s of conditions for Mhich uUrasound is iniic»ted. 

2U List four conditions of estohlished volue. 

> ^ 

b. 

c. 
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22. List three conditions of suggested value. 

a. 

b. 

c. ^ 

23. If a combination of ultrasound and electrical stimulation are used, the sound head 
Is also the . 

24. Ultrasound may be applied with caution to areas of 

25. The temperatures of coupling agents and the surface of the applicator should be as 
as possible for effective heating. 

26. ^ may cause up to percent reflection of 

ultrasonic energy. 

27. Large areas should be divided into small sections and treated 

28. can develop If the Intensity Is too high. 

29. Failure to move the applicator while using the stroking technique may result In 
causing to the patient. 
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ELECTRICAL STIMULATION 
Low Frequency Electrical Currents 

USES. Low frequency electrical currents are used for many purposes In medicine 
such as electrodlagnosis. Electrodlagnosis is the study of functional states of 
wf w'^H^ ^^"^^ ^^^^ ^^^^^^ studying the electrical potentials (currents) 

which they spontaneously produce or by studying their responses to electrical stimula- 
tion. The heart. muscle produces currents which are recorded on the electrocardiogram 
UXG) and the brain's currents are recorded on the electroencephalogram (EEG). Recording 

^ potentials of skeletal muscles Is known as electromyography 

UMG). Physical Therapy does not perform these particular procedures; however, extensive 
cectrical stimulation Is used for other purposes. In Physical Therapy, a low frequency 
electromedical current Is used to stimulate skeletal muscles for various reasons. 

Definition of Terms 

1 * E^^^^^l- STIHULATION. The use of low frequency electromedical currents to stimu- 
late skeletal muscles either through the nerve If it is present or directly through the 
muscl e . 

GALVANIC OR OC CURRENTS. A direct or unidirectional current produced from low 
voltage which Is used In stimulating denervattd muscles. 

FARRAOIC OR AC CURRENTS. An alternating current which changes direction. This 
type of current Is used In the stimulation of innervated muscle by therapists and 
' technicians or specialists. 

SURGING CURRENT. Gradually Increasing the current Intensity to maximum veloe, tnen 
decreasing it again to zero. 

TETANIZING CURRENT. A current producing a constant contraction. 

IONTOPHORESIS. Utilization of galvanic current to drive selected medications into 
tnc human tissues. This is a procedure administered only by therapists. 

ACTIVE ELECTRODE. The electrode used to produce a response within the body. An 
electrode Is an instrument used to apply currents to the body. 

OISPERSIVE ELECTRODE. The ground electrode. Current dispersed throughout the body 
parts Is picked up by the dispersive electrode. 

MOTOR POINT. That area of the muscle where optimum stimulation occurs with the 
least amount of current, usually where the nerve enters the muscle. 

Application of Electrical Stimulation 

INDICATIONS. The following are indications for electrical stimulation. 

1. Exercise weak and denervated muscles. Exercising the muscle by this method retards 
the progression of atrophy and Improves the circulation and nutrition of the muscle 
Contraction of the muscle also has the effect of emptying the muscle of venous blood 
and lymphatic fluid. 
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2. Reeducate weak muscles. The ability to use a muscle Is sometlims lost for various 
reasons. Paresis or disuse from surgery or trauma can result In the patient "forgetting" 
how to use a muscle. Electrical stimulation to that muscle will help reeducate the 
patient toward correct muscle function. 

3. Reduce muscle spasm and spastaclty. Fatiguing the muscle with electrical stimulation 
will aid In Its relaxing. 

4. Test for peripheral nerve injuries (PNI). j 

METHODS OF APPLICATION. There are two methods for applying electrical stimulation. 

1. Unipolar Application. Use of an active electrode to stimulate a muscle and a dis- 
persive electrode placed some distance away to complete the circuit. This application 
is used for electrical testing and muscle stimulation and requires manual operation 

By regulation, AFR 160-12, the physical therapy technician is not authorized to use 
this method of application. 

2. Bipolar Application. Use of two equal size electrodes placed at opposite ends of 
the muscle belly or group of muscles. This application is used for exercising a muscle. 
The pads can be applied and held in place by straps or sandbags, 

TECHNIQUES. The following techniques of application are to be followed for effective 
and safe application. 

1. Electrodes must be thoroughly and evenly moistened. Warm salt water will provide 
good conduction. ^ 

2. Electrodes must make firm and even contact with the skin. 

3. Connecting wires must be checked for proper insulation and contact with the electrode. 

4. The line cord must be in good contact with the machine and the wall receptacle. 

5. Insure that the intensity controls arc turned- to zero before turning on the machine. 

6. Oo not position patient on a metal surface. 

7. Determine the type of current to be used. 

8. Explain the treatrcnt and its effects to the patient. 
Control Panel 

TIMER (see Figure 21). On the medcollator the timer acts as an OFF-ON switch as 
wen as timer for timing the length of the treatment. Should mechanical failure of 
the timer develop, it may still be used as an OFF-ON switch. Before placing the pads 
In their proper position on- the patient, be sure that the volume controls are turned 
to zero, then move the timer knob to the time desired. Select the type of current to 
b« used and gradually turn the volume to the desired intensity. Before changing current 
frequency settings it is advisable to return the volume to zero and then readjust thi 
volume control to the desired intensity. "gju^i. tnc 

RIGHT VOLUME CONTROL (see Figure 21). The right and left volume controls operate 
independently of each other, permitting desired intensities to be established indepen- 
.5^*^ V-^^^ circuit. For example, if the black cords are in cord outlet on the 
r ght side of the machine and are being used on the extensors, the right volume control 
win be used to adjust the volume to the desired stimulation needed for the extensor 
muscles. 
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Of th' HjSt^Jo'lS 'cSitJjr ^? oper.t.s 1nd.pe„d.nt 

and are bting ustd on the fi.«or^ '^'^ ^" ''^^ "rd outlet 

voi^ to thj s;?r;3 sSriJTiti:?,;?:^ j;;"j:.^?fr -^^"^ 

cord''oStlJSs'^"hS°?Sir IJlf*^ \VL^ "'t' "5^ •^^h.'" tht right or l.ft 

cords lli^ixsuu.c^:.^^^^^^^ "volum..- Th« red or black 

they may be used $imult.neouslv- tl, ^I^^ ^ ^K}* f^^'" 
are also a co-il.^erci?!;?? .Jd ill S JsJ i)l'S/°r.I'^*""5^ ""I^' ""l* 
In more than^e area s des i fid- fL ^^^. K^^! f*"'^ treatment 
.xtensor n^scles are t^^?;:en;d';LTtSJ;sS^^^;;^n':^:l;^^^ " '''""^ 

ened^^d^*°^.tI^^c!s"S^'"L^!;^^*'^*'^'''^"^'=?"''*''' ^•P*"<«* Proptny moist. 
necesSa" th!? the paSs L th^?J:5hlS°iIoi,%'2:^^^ therefore. U s 

conduction of the elJSrkal ?u?Sn{! ^^"'"•^ ^" ^ setisf.ctory 

curr^St'yTd^JJS^fij'the'jSJt^ili ^r!?^."^*^? " "'•'^^ ^'^ ^^P* 

wsir. Tor the treatment. The following selection of currents are available. 

1. Tetanize. This type of current produces a constant contraction. 

?o S?\f a'!Ilr?'Ka?f " ''^ ^"P^^"' « '''Vthmic beat similar 



PULSE RATE KNOB (see Figure 21). 
slOH beat to a very fast beat. 



This adjusts the rate of tbe pulse from a very 



PULSATC 




RCCIPROCAL 
I SEC 

WCIMOCAL 
••KC 



TIMER 
ON -OFF 

CORD OUTLETS i 



MCOIUM 
PULSE RATE 



figure 21. Control Panel, Medcollator, Hodel K 
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QUESTIONS 

1 . Htart Msci* currtntt art rtcord«d 6r in 
•n 



and tht brain's currtnts on 



2. Rtcordtn9 action potentials of skeletal muscles Is knonn as 

3. List four Indications for electrical stlMulatlon. 



b. 
c. 
d. 



4. Electrical stimulation retards proflrtsslon of 

. within the muscle. 

5. Electrical stimulation reduces 



and Increases 



and 



6. A muscle can be stimulated either through the 
01 reel ly. 

7. Oeflcrvated muscles art stimulated by 

8. Innervated muscle 1$ stimulated by 



or tht 



current. 



currtnt. 



9. Only a physical therapist is authorlted to use the 

10. A constant muscle contraction Is accomplished with a 

n. Gradual Increases In currtnt Intensity followed by relaxation Is known as a 



. method, 
setting. 



12. List and briefly describe tht two typts of tltctrodts. 

a. 

b. 



13. Orlvlna stlKted medications Into huMn tissues by tltctrlcal current Is known as 



14. Opt1m» stimulation occurs at tht wsclts 

15. An actlvt and a disptrslvt tltctrodt art used In tht 

16. Extrclslng a musclt Is btst accoa^llshed by a 



application. 



application. 
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TWKTIM 

•micttlM of Tractton 
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\* Comfort. The relaxation phase alloM the musculature to relax periodically and 
\\ also relieves pressure on the Jaw and ttmporofflandibular Joints. "a 

b. Maximum Traction. The maximum amount of pull can be applied due to the relaxa- 
tion period. Tnis advantage allows for the greattst amount of 1ntery2?Jebral ^JarlSon. 

2. Steady Traction. A steady traction is tht application of a constant pull with few 
SuVfo'? r; ?»?or "''tk '\ 'r.<»"«ntly thin iS?.!™? t.nt 

us tTTects to stretching of tht musculaturt with no rtal inttrverttbral stP«rat1on 
s% elS ^t ^ ""^Zr:!^ co^fortabl. with th. application of a stMd5Tra??io 

Kid*irfJ:'pf;;L.j;';:Ss?l.sSi;;"'°"' «..dy. p.ti.nt toi.ranc. 

PHYSIOLOGICAL EFFECTS. Two important effects occur with the application of traction. 
1. Strttching of the muscles and ligaments to relieve muscle spasm. 
ci*p!l$$ll!|' Intervertebral spaces. «ith resulting relief of nerve root 

INDICATIONS. Traction is usually indicated in symptoms arising from pressure on 
SM^nbTr l^j:?'!'"" '^"^ protrusion. osteoarSitis. osteoJhySJ/or "HJJical 

n;rve'^MjJ?ngeJeS?!"^^^^°" resulting in narrowing of the intervertebral spaces causing 
over^S-^^^''^^"''**^*' '^""'"^'^ displacement of a vertebrae over another. Usually L-5 
Disk rupture. 

4. Whiplash injuries of neck. 

5, Torticollis. Contracture of a sternocleidomastoid muscle. 
CONTRAINDICATIONS. The following contraindications are to be observed. 

1. Spinal Infections. Osteoevelitis and tuberculosis. 

bone°?!nK'^i{S'fa? ceJu!^"" """^ ^" due to replacei»nt of 

3. Malignant diseases of the spinal colum. 

4. Evidence of cord pressure. 

5. Hypertensive or cardiovascular disease. 
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6. Old «nd fr«11 p«t1tnts. 

7. Prtflntncy (Ptlvlc), 

8. RhtuMtold Arthritis 

CONTROL PANEL. Tht ttchnlcltn iwist h«vt « knwlt^ of tht foil wing fttturtt of 
tht control p«nt1 on tht traction MChlnt . Sot Figurts 24 and 2S. 

1- ON-OFF Snitch. This Is tht mtln powtr snitch for tht machint, 

2. RtMoU ON-OFF Switch. AtUchtd to tht control panti by mtans of a long cord. This 
allows tht patltnt tht frttdon to turn machint off for any rtason« 

3. TiRtr. Nhtn tht tlntr stops, tht pull Is shut off and plactd In a rtlaxtd position. 
Tht machint will howtvtr, contlnut to run« 

4. Pull Sotting. This dial controls tht duration of pull In stconds* 

5. Rtltast^Stttlng. This dial controls tht duration of rtlaxatlon In stconds. 

6. Traction Stttlng. Tht dial rtgulatts tht pull In ttnas of pounds. 

7. Inttm1tttnt«SUt1c Switch. Locattd on tht control pantl. RtgulaUs which typt 
of traction to bt ustd. 

TECHNIQUES FOR ADHIN!STWING TRACTION. The following ttchnlqucs art to be observed. 

1. Dtttmint tht position to bt ustd, sitting or suplnt. 

2. Explain tht proctdurt to bt.ustd. Host patltnts art apprthtnslvt with this trtat- 
Mtnt and nttd to know what thty should txptct. 

3. Explain what tht patltnt should fttl. 

a. It should not bt unconfortablt. 

b. Tht patltnt should fttl laost of tht pull In tht occipital arta. not on tht chin. 

4. Dtttmint* tht mtthod of pull to bt ustd» sutic or InUmltttnt. 

5. Havt tht patltnt rtmovt glassts, htadwtar or obstructlvt tarrlngs. If tht patltnt 
has dtnturts. prKautlons should bt taktn. Thty do not ntctssarlly havt to bt rtMVtd 
as gauit pads nay bt provldtd. 

6. Position tht htad halttr. Corrtct placawnt of tht halttr Is li^rUnt for a con- 
fortablt trtatMnt. It should txtrt »1nlMl prtssurt on tht chin and mxIm prtssurt 
on tht occlpiul arta of tht skull. Adjustiatnt of tht chin straps Insurt corrtct 
distribution of pull on tht htad. It surt that tars and hair art frtt of halttr pull. 

7. ChKk tht anglt of pull. (25* - 30*) 

8. Otttnalnt tht patltnt's toltranct to tht pull (lOOS lbs.). Strttching of ausclts 
^^-^ Mr*>w*s do*s not ntctssarlly -tquirt high poundaoe. 

9. Tht patitnt should txptrltnct no Incrtast in pain, radiating pain, dizrintss, or 
othtr stnsory changts. 
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Figurt 2S. Control Paiitl 
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ilrclinfpil!" *• *• ^« w»» 

ir. iMtrutt the p«tftnt In tfit uit thf r«wtt OH-Ofr i«ftcfi. 

JfuJiIw! ^* " t««»*«<ef«ii s*mU rtmifn ,*UMn Msy callfnt 

QUESTION 

f. List th« two ph;tfe1ef<ca1 tfftcU «f trutfofi. 



b. 



3. Tht pfliltiM of tht tpint ^rlitf tfKtfon r»fm tt tM of 



I. Hiwi^r Urtmint •nUrttmnt tt Mtt ttUfiiH uttlt tut fi«ck fn « 

pOlttlOft. 



» €, U«1»tt tp«cffk*ny ifrtcttt by t phytklM. trMtiwi U )ivtii Mlth tht ntck 

• Htttlon. 

?, Nomt) curw*turt of tht tpfnt (t ttr«{giit«fit< mith to a tMit. 

8. Inttf.trtt»r»l stptrttion of tht ctrvk.l vtrttkrat U itt«fnt4 yitn o fortt of 

U twHtd for 0 MinfoMi of ttcofidt. 

of tSStlSJ'"^ •>o«y*t!oi» of forMtno should bt Khftvt^ utinf o 



\0. Th» grtttttt iAttmrttbrtt ttptrttlon tn tht ctrvico) splnt fi Utwttfl 

f^Uic trtction rtoutrts po«M|j of forct for ifittrvtrttbrtl stptrotion. 

12. Tmo atthodi of troctlofi or* and . 

13. Tht srtottst Mount of posttrior ttptrotloh in ptUic trKtion is btt>«tii 



S7 



14. A constant tension or pull is termed 

15. A pull followed by relaxation Is typical of 
IS. Two advantages of Interwltttnt traction are: 

a. 



traction. 
traction. 



17. Intervertebral separation Is accomplished b€st by 

18. The most confortable type of traction Is an 



traction. 



traction due to Its 



19. The primary consideration In selecting which method of traction Is used U 



20. When administering pelvic traction, the patient Is In the _ 

21. Two positions for cervical traction are and 

22. Host Indications for traction result from 



position. 



23. List four indications for traction, 
a. 



24* List five contraindications for traction. 



b. 
c. 
d. 
e. 



25. Most pressure from the halter should be felt on the 

26. The angle of pull should be from • to 

, J. is oft«n gl^-en with ir^ictlc:, to reduce 

28. Trtatment time maty range from to minutes. 



area. 
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ULTRAVIOLET 

Purpose 



tn Jl^ l\ ^^1?"^°^*} °/ sunlight is used in the Physical Therapy Clinic 

Jo fll n h:';^k l^^l ""''^^ Ti^^s tyP« °f treatment can be verj dangerous not only 

to the patient but also to the technician. You will be administering this type of 
treatment. Therefore, It behooves you to study this section diligently. 

Terminology 

radiation Is cornmonly referred to as artificial sunlight, 
.nis radiant energy is generated by special lamps called mercury vapor arc or cold 
qUdruZ Idmps, 

espe;;a^'H!^^iol^^!;;h^''' " °' °' ^^3"- 

frJlZ^^u'r. trjlTrallo't^^IJ^^:' °' 
Sources of Ultraviolet Radiation 

<„ ."JLS^'^I^k!:'^''* Vl""^ ^""^ °' » vapor encased 

In a quart! tube. An electric current Is passed through this vapor- activating It to 

V^'lli:t Tr^^irl'^'i^l'' r'^''- P'-'xl""^"'' °f "ItrJvlolet rajs in a h" q2arJz 
lamp causts trytnana and tanning, 

* » i!« \ '? addition to mercury vapor, argon or neon gas Is added to provide 

mf treJtieilt °' ultraviolet rays. This lamp Is used primarily for bactericidal 

ni..^*?w'-'^l!^ ^^"l diagnostic procedures along with a 

glass filter to observe the florescence of ringwonns. s wi m « 

Physiological Effects 

ERYTHEMA. Ultraviolet rays Interact with the inntrmost layer of the epidennis 
J. J'M!l!ri'!c"*J*T?'? '° resulting In the release of sub$tanc« 

Hc«!.« f!"!?! "^"^"'J"" are vasodilators and when they diffuse to the subdennal 
rl^^?: ^•"''^1" °" This Infla-iMtory process causes reddening of the skin 

commonly referred to as sunburn. * 

r....!P?t!?^^I°'*', ^'■y'"?" JJ^""]"" production of skin cells. This reaction 
/Jllll ^i^"5"" °' •P^'*«""^s (stratum comeum) to thicken which helps protect 

JniJhln! (Tk"?"^'^ 1° Desquamation occurs when these excess 

re$DJi?ihwJJ'*;MJ%!!inr*"\' of photochemical changes following erythema, the melanin, 
responsib e for skin color, migrates from the deep layers of the skin towards the sur- 

b5"f anj valle '"""'^ ''"P ^" s"^" '° 

<Hn''!Tr'°\?'' Vl^^^ ?• ° P"'«'"««' the superficial layers of the 

skin and is activated by ultraviolet radiation. 
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Prtcautlcnt 

SSS^imi*'^^*' •f^"?* ''^ 0' uUfivloltt radiation on 

^!i?J2'*l.*il<.<2^r$il*^'^*' " <""«<»t^«' of tht Mcoui Mi*r«iKt I1n1ii9 

tl^^'^L^^ ^ p»»to.opth«lii1c tfftcti. ryt prouction can 

5l.J^2Kl!v£»^J '^'^"•JK*!S!'*» ordinary «las$ or Mt cotton hum my bt plactd 

jSto^^jsiiijijfKr '•^'•^ 

.n.^I?^^!!?^"*."*"?*' ?*r"^" "»^<"t1o«i and chOTlcals art known to iMkt th« 
5:;?i2r* i!"*^'^** ^ uUravloltt radiation. CNnlcals such as sulfoncaddts, tttra- 
rif ?! 112^/^ ^9 product a hljhtr dt«rtt of trytbtaila thtn txptcttd. 

J?! .itl J!.-!"^^*' ' "!i^"«on ustd in tht trMtmnt of ctrtain skin conditions, 
ctn also ctust an incrtastd stniltlvity to ultravioltt radiation. 

.wi«"5S*Sf#«5!l ?I?r^![^^: Mg«tfit«tion In Nhitt skin is locattd too dttply In tht 

511"'' ?r!!l«}^rL'"* trythtmr tfftcts of uUravlolttTIdlitlon. 
uu5!SJli2t ^•'IflSl.l! J!!!""^'^ '•''•I^ thlckntss of tht strttuM comtvu. 
ili !# includlm thest occurrin« In natural sunlljht. stlnulatt tht thlcktn- 

IJ'.S: J!2 corntw rtsuUlnfl In an Incrtastd toltranct Itvtl. Ctrtain rations 

Hi. i2Sf«r* not txpOMd to sunlight and thtrtfort htvt a thlnntr laytr of 

stnsitlvlty " " buttock*. brMstt and gtnlUls should bt contldtrtd for thtir 

Indications 

i,.r».?S?*^lIi!:. Is any InflawMtory condition of tht skin which rtsults in 

I^S^I^''/"?^"?*? ^"^ons which nay bt Mculor (dlfftrtnt colortd). 

papulor (pimpit) or pustular. 

FUNGUS. Fungus Inftctions art a form of dtmatltls. 

th<.'*5?JI«?;K."''I!!*^?i!' ""'1?!]*' ^* probably w>rt frtqutntly ustd In trtatmtnt of 
^il!*^!*!!!! othtr condition. This condition apptars in tht fona of dry, 

graylsh^lte Itslont which nay covtr tht tntirt body, shtdding of tplthtlial 
."^^r* ^\-*]^ Po^n" ""y b* btntath tht scalts. Tht caust of 
psor asis Is unknown. Its Incldtnct 1$ grtattr in coldtr cliaatts than warwtr dlnatts 
and Is characttrlztd by rtcurrtnt tplsodts, (usually occurring In cooltr stasons) with 
substqutnt gradual rtalsslons. Application of uUravloltt radiation stimulatts ntw 
skin ctll production and pronotes furthtr scaling. 

"w*"^**?'!! "Jn^^oltnt and dicubitis (btd sorts) ulotrs art occasionally 
il!?!^ with ultravioltt radiation. An application of cold quartz radiation is particu- 
larly valuablt as an antibacttrial trtatntnt. k- vu 

"^^^^ <s characUriiad by Mcults (discolortd spots) 

which art light rtd or rost colortd covtring tht txtrtattits. At first tht macults art 

I!."!*"*!!'^ 2" '••*«'^' ^ CMttr of the macule 

fl^in*!^*^ ^ 0' this condition KMins unknown. This 

condition will usually disappear spontantously within thrtt to four weeks, although 
It nay last stvtral months. 



ACME. Acnt is an InflaMatory condition of the skin caused by the narrowing of 
the mouths of stbactous glands. Application of ultraviolet radiation assists in resolving 
■ • --^rt.on by causing 'S:.^diU,; of tht epithelial ceiis, allowing the blocwges 
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Contraindications 

u«k$lSbli"i!5th«2*'" ^* Jtnsitlvt to ultravloitt radlatton. Itading to an 

m SKIN owns. Nm skin grafts «ust not be tncouragcd to slough. Application of 
Mltratfloltt radiation muUs In dts^MMtlon irfilch imy cmt tht skin graft to fan off. 

th. iiSIInJr^niLSi"^"' 2"" SMSltlvt to Irradiation with 

if!lJ^ ^„2l <>»■ t«c«M or nofMlly trtatod with ultra- 

tlvJ fir lUHJlitiw! ««^'*'»"« or acutt. tUty My btcoM too stnsi- 

Gantral Trtatntnt Tims and Oistancts 

«f tii!'II«»Il^IISU' suptrflcial plgmnUtlon (iwlanln) and thickntss 

^tttmint tht stnsltlvlty of skin to ultravloitt radiation, 
liili? -imJ^*^'"* ^^^^ somtims difficult dut to variations in 

^T*!!!* «ltrtv1oltt radiation should bt long tnough to product a 
nllSJ I.^r skin Within a f«N hours. Tht g«Mral^I«>m tlM for a hot 

ngurts rtprntnt tht avtragt txpoturt rtquirtd to achitvt a nininil trythtMl dost 
individual stnsitivitits and conittutntly an (fc) iTnot .vSIi 

t^^J ••c" succttding trtttMnt until ninlMl trythtM is 
f wJ"«r'u\2iS*l*'^''^ ^ -•inUintd thwughout tht trtttwlii JS^T 

ThToS^il? "* ^J'^^y sufficitnt to Minttin tht «inlMl trythM. 

L'*^^"' •'"•'"^z ' %9Coni% at a disUnct of two inchts 

from tht skin. 

f«ur'II!'«!ll*i<2J^ »«n«<t<v1ty may allow soMt individuals a toltranct 

tlZill i\Zl{^lS*iT. ftntral starting dosagt btfort an MCO Is productd.- 

SfoJii hSIS^ JKlrJi^L*** "^"^ ««n«<t1vt thtn blondts whflt bnjntttts can toltratt a 
hightr dosagt thtn tithtr. Hair color along with skin pigntntation art factors which 
Should bt considtrtd In dttiminlngSht initial dosagt. Ifa patitnt is susptetJd of 
hav ng a high to tranct. tht ttchnlcian My ptrfona isi^iplt ttst to dtttSiSTSat 
indjvidutls nltial HCO. This ust is ad«1n1sttrtd on tht first visit with « txMsurt 
of four SMll artas usually on tht volar asptet of tht fortam. A paptr towtl oJ 5 b/ 
7 inch card w th four, tvtnly. spactd ont inch holts cut in it is ustd to covtr tht 
H I 'I!!* "T*'!?'"* ttst card and also thrtt of tht four holts should 

5!f!i:S^:,i2?'5"'* " 'iT!' ^^"^ «««cttding holt is uncovtridin 

fiftttn stconds incrtMnts. Tht ttst is coa^ltttd whtn tht first holt has ractivtd 

should bt labtltd and tht patitnt instructtd to obstrvt any trythtMl tffSt. It lay 

i'll bI'K.'lS^t?L'SS I^iiS "'"J!!* P'"" liQhtSt'pinkT^. 
will bt tht sUrting MCO to btgin on tht ntxt trtatmnt. 

Ttchniquts Utiliztd in Application 

^ •''•ctivt application of ultravioltt radiation is dtttraincd by 
' ""^^ proctdurts. Thtst procedurts or considtrations jrt nectssary to 
providt not only quality but saftty in tht trtatMnt prograa. 

1. Allow tht laiv to warn up for ttn minutts. 

2. Makt sure tht patient and ttchnician have proptr eyt protection. 

3. Position tht patient. Pillows art not ustd in positioning patients for ultraviolet. 
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4. CMttr tht lamp ovtr tht «rt« to bt tr«*t«tf. 

\h» li^Klli,,}!^**!^/ ^r^- S"^""* •bsorptipn occurs whtn 

tne riys $trikt tht ikin surftct at right inglts. 

?;«.hI5*J«'!h??Jl!Ii*'1'»Ir" " thirty 

incnti to tht ctntar of tht trtitMtnt «rt«. 

7. Ortpt «n areas not bting trtattd. 

8. Start tht trtatmtfit with ont MCO or an Individual ttst to dtttmiint tht MEO. 

9. Changt all llntn followinj trtatmtnt. 

10. Wash go«9lts follOMint tht trtatmnt. 
Cart of EqHipntnt 

^WCEOUKCS. Tht follOMlng proctdurts art to bt obMrvtd. 

lMrf!!t"JJd'!IliII thS JiS25t!^'^* "^^^^ °" ^^"^"^ 

2. IMplug tht Mchint whtn not In ust. 

2ith nSr'S SlShSi '''' •'•^"^ '^'••"••^ 

!;K,«trb:^'hL^7ri:St";j^^^^^^ " d.t.rioriat.. m mttnsuy 

QUESTIONS 

1. Tht trtatMtnt of distast by rays of light, tsptcially ultrawioltt light, is known 



as 



2. Ultrawioltt radiation is coMonly rtftrrtd to as 

ditlSJTtht^kll!"**^"'" • ^•'^'•'^"ry con- 



4. Erythtaa and tanning art productd by a 

5. A bactericidal tfftct Is productd by tht laip. 

6^ Exposurt to ultravloltt rtsults in dtstructlon of the ctll naiArants and tht rtltast 

7. Pttling or shedding Is also known as «nd follows thickening of the 



^- is r*snons<Me for pigmentation. 

9. Migration of Mlanin froa the dtep layers of skin toward the surface is called 
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10. CofijMfictlvUls «nd erosion of the cornea «re exiMples of adverse 

effects. 

11- Sulfortciildfs, tetrecyclines end coal tar der1va?f'ves can cause an Increased 
to ultraviolet radiation. 

12, The most frequent Indication for the use of ultraviolet Is probably ^ 

13, Three contraindications for ultraviolet are , 

and 

14, StMitivlty to uUravioltt f$ dttermfned by tht afflount of in thm 
$up*rficUl tissues <nd also tht thickness of tht 



15. Tht avtrage exposure required to produce a mlnlmel erythmal dose (NED) Is 

seconds with tht lamp inchts frw tht sklfi. 

16. Tht general treatnent tlw for cold quartz Is jtconds with tht Imp at 

• distanct of inchts fro« tht skin. 

17. It My ttkt Mort than hours for a slight trythtni to appttr. 

18. Eyt prottctlon Ij essential to both the and 

• ~ - ■ » -•— • 

19. Positioning is accomplished without the use of 

20. Cosine law involvts the proper lamp ^ 

21. Tht ItRip titflicnt should not bt touchtd with tht fingtrs and tithtr or 

. should bt ustd to citan tht tlencnt. 

22. " Deterioration of tht tltMtnt Is caustd by and 
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«f NMltfi Cart ScfOTCW, USAF ju-, ^„k 

StapHfi Air Hrf I«m. Tvm ^ 

iHCMKUriC EXCNCISC 

OUECTIVC 



1 f'^r.*^'*!!?^ «tutjrfHltf» tmi woHiM you will bt tbU to rocofnlio an^ 
oxpUIn tht cluslflMtlon. pl(jrt1o1ot1ca1 offKts. Intflcatloits. controlittflcatlons. and 
tho princlplos of application of ttaraptytic omtcIm. 

IRTmuCTIOIl 

J?*r'!?!!lV*'**«»* •»trc1m Nhldi art prttcrIM by a pliyatclan, svftrvlMtf 
or aMnlstorod ^ « ptqrtlcal thoroplst or pfvalcal tlwrtRy tKhnlclan. for tiM txpms 
purpoit of wlRtalMnt or rMtoHnf ftMctlon U • soMit of tiM bo4y. In pliyslcal 
tHoraw a 1ar«t ma*or of tHo patlonU tlwt m sm will rt^frt s«m font oft!itropMt1c 
•J2I!25!J? K*!!^ P»«r«; tUmfort, it is ossontlal tliat you havt a thorvuHi 
undorttan41nt of all tlw atpoctt of ttaraptutic tuorclso. 

INfQMKTIM 

CLASSIFICATION 

Passlvt EmtcIm ' 

fSTl?! HM^'* JMOfcliP tl» thortplst or ttdmlclan Mvot tht patlont's Joint 
}^ r*?!! ?f ^ owrclso Is uso4 Mlwn tUt pstltnt Is unabU 

*'tJ?^"!,'**"*'' or for sow roason tHo ptqrslclan not want M» to do It 
hlwolf, 6«Mrt11y this typo of oxorclst Is fivan to Maintain function In a Joint. 

Actlvo AulstlM EmtcIso 

!^*!f ^ Htimt Mvoa tht Joint through tht ranft of ittlon 
^ »*]*tm<» of tta thtraplst or tKhnlclan. This typt of oMrclso Is usad «Nn 
tht pstwitnt Is ablo to do part of tho wtrt but Mat havt asslstanct to conplatt tht 
ranfa of ntlon. 

Actlvt EMTClSt 

In actlvt txtrclsa tht patfant iovm tht Joint through 1U ranflt of aotlon with his 
""JSHf"*?** situation you bacoas an Inatnictor, tha patlant gats 

no physical asslstanct or rtslstanct froa you. Htrt you wst think of tht plant of 
■DvoMnt as Mil as tht pttftltn of tht Ntltnt. If ht Is In a position uhtrt gravity 
Is assisting Ma throuoh tht rangt of notion. It Is not actlvt axtrclst. It should 
always bt against gravity so tht patlant will work at his Mxinun. 
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Nnlstlft EMrclM 

In mt Xm of •MrclM tlw Htlwt Mmt tfw i«lnt ttirvuih tiw rwiM MtiM 
hTIhSfJ*!!?.*?^^* ^.^^ *• ^"•'t t» i.ork #1 Ills mximS! Howmr. 

TEIWIWIOCT 

Nnlstwc* 

imnM^Jj r!ldiIlIlSr"*°" * ^ rtslsUflct «fftr«tf My bt 

RtpttltlWM 

NMcIt Stranfth 

Tilt aklllty of a mncU to wort anlnst mlitwict. 
MMcIa EfidurMct 

Tht ability of • nutclt to pcrfem rtHtltlont. 
NmcU CoordlMtlM 

TM wlto^ Ktlon of grouH of mscIo* to product a wtH adjuittd action. 
Stratchlng 

MUSCtUR CONTRACTIONS 

A «»«JSIS!I';. 5? f*«^« products nttit or no Joint wtlon. 

A contrKtlon In mHIcH tht fibtrs of tht Msclt ntltHtr Itnsthtn or sborttn. 

of l.itoJS'S^.tl.SJSK"'* ^ -r. ,«o typt. 

K ConcantHc. Tht centractloM. of a wselt wltli tlw fibtrs sborttnfns. 
2. EcctntHc. Tht contraction of a wsdt irith tiw fibtr 1tn«tlwn1nf . 

.. firrSIOLOUCAL EFFECTS 

1. Increastd local circulation. 

2. Incrtastd iMtIc acid Ttvtis wlthtn tlw wtsclt. 

3. Htscit byptrtrepiv dtptndlnf upon tht dtgrtt of txtrclst. 

2 
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INOICAnOK 

1. L«i if MMcli vmm w ttrtNftlt. 

2. Ins ff Jf iNt rwif« of Mtlen. 

3. P«ttw«1 tfifKto. 

4. Qtntral rtcoNUIonlRf. 

«. Ouniutlni cendltlMi. 
h. Ol¥trt1«M\ Ktlvltln. 
I. CtrttiM mptrtttfy c*NU1«n. 
CtrUIn MiaiUr 41t«rim. 

CONTMIWICATIOPB 

1. ktim m caHIOMicular 41imh. 

2. NmmmIm frtctum. 

3. OltlOMtltfit tr J«mt 4titN«r« rt«t1Hitf IriMklllutlen. 

•CNCIMl CONItlCMTlOie 

t. h«ptr MvlrMMMt. 

«. RMa tMpmtwrt appfMlMUly 7Q*Pi 

2. NtlMt NM« prip«> c1«tMii§ MUldi Is Mt mtrlctlw. 

3. CiMr. c«ic1s« lMtml1Mi4 

4. Nt1«Rt wtlvstian. 

5. SwfficlMt mt Hrt**' 

TEOMiquc roft mmml tnemk*jtic exercise 

position. The tocMlclon sdouli muM • position Hhldi Is stobtt. o 

12? 15*JSJ^1**»*^**'»*^* Ntltnfs Joint Is corrlod throu^ its 

roust of Mtlon. A stop stool aoy bo uso4 If tho ttclmlclin Is short. 

3. h«v1dt f Im support abovt and telov tho Joint btlng txtrelsod. 
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4. ftfrlNf mtin tMrclM km t*t wi n i t m11 «itfi1ii tkt llalu tf nIn. 

2if* •*^»'*«*^ »rwwrt to cmn tht patlMt to 

Msic pRiiKincs or fOOO IRITIwaiOII 
1. n«i iMtnictlofi 111 %*mf, Htn « KMiMt'tr knw «fi«t you ir« ftlfif to tMCh hf«. 

4. OMMttrato KtWItjr f»f tfw pitlMt, Sfm* Ma tUt c«rmt iNty to 4« tacti ittf . 

CItKIK ROUriNCS 

^•Mlv« Strttchlnt 
TtOMiquES 

» . Scltct Urn o#tlMii pMf tloM tor •Mrcltlnfl i»» MtlMt. 

2. SiM tMp^ atowi Mi ktlw tUt Joint btlRf twrvlMi. 

3. Mm tiM Joint to tiM Mnt of nIr. 

iLt ^•l!! !*• P*"* '•^ • *^ to *! Ion tilt matUt 

Mid toft tiMM Joint ttnictwrtt to stratdi. 

iNoianoiB 

1 . l«isc1o controcturtt 

2. MMcIo spMtlclty 

3. Joint captttio adHotlons 

4. ToAden copottio o*o>1ons 
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wmmiwxm 

I. U rn m\m tr tatlfnf frtoww 

* 

I. Hm iliMMf 

MSai MUrS P«ST FKquCNTLY STKTCMCO 

1. CMtfKMltM 

f. N«atHN«i 

4. Nfp •ittfiwl raUttrt 

5. Ar« MfMMfi. MMtan, Mtf fitumal rtUtert 
f . N«M UK flNfM* flMm 

^rHTMilM MMf kttvt CxtrclM 

TOMMUCr. Ym IIMtf t* IMM tta flllMrtHf tMW. > 

(10) rt^ttltlm PM> Mt Mi tlirM mU m trMttiwt7tH»d. -•i- / 

2. LMi. Ikt rHittMca vMi fir a iIvm Mt. 

•klllty (ttfMftft Mi MiurMt*) Hmnf^i mlttlv* tMrelit. Tkt hvtm Ntlnt at cut 



MttM tM (10) tiMt. m» MClt tUMli It fItlfMi ly xtm tMtTcMCractlM. 

nCNUIQUC. A teste tKMI^ for aMaltttrlRf ^ofrntlvt mittlvt Mtrelm 

T#110MI* 

1. EtUlllak tte ra#tt1t1vt wuAmm fmr tUt NtlMt ^ appraxiMtliif mmcU ttrMftik. 



2. AMMtter tte prnna aac* ially or telca iaily dapaailitf m MkatlMr tiio patient 
1* M tiKfatlMt ar m aot-fatlMt. 

a. Tkt fint sot eooslsu of 10 rafatltloas iH.th a loai of 1/2 of tHo 
rapotltlva mxIbm. 

b. Ttio sacoai sot comIsU of 10 ropatltlOM «1th a looi af 3/4 of tiw 
rapitltlvo mxIm. 



ton til 



c. OuriNf tko third aoi final sot, tHo patfont llfu tko rapotHlvo mxIm 

o 

311 



ERIC 



IncrtMW.'** ^ 1« 1r»crtii«d u tht p«t1tnt's strength and tolerance 

mCE MHITINE 

Purpoit 

PW-Or. To build up itrw9th and Incrtast ran^t of motion prior to surgery. 

1nef»I2^i2L«S*!Ill' ^ '^'*^?5L** function, regaining normal range of motion, 
increase strength and endurance of tht quadriceps to protect the knee during ambulation. 

PRE-OP ttlNIC. During the Initial preH>p visit the following will be accomplished. 
1. Explain tht purpose end objtctlvtt of tht pHyslcel thtrapy treatiKnt. 

ki^et.*""'* ^ "^"^ ^ '^^'^^ t*"* unaffected 

3. Test for the repetitive mBxIawi on both knees when possible. 
mreimT** ^" '^^^ quadriceps- setting and SLR (straight leg raise) 

5.^^ Witn possible, fit a pair of crutches and Instruct patient in tht proper crutch 

POST^ HAM). Tht fOllOHing procMfcire Is gtntrally followed. 
1. Patient is usually seen on tht wird tht saM d«y of surgery. 

5i<»J'5Jri llii?**TM*IIl£.**?rf •'Hi to ptrfon. a set 

niMtr every nour. The niabtr will vary, up to 50 ptr hour. 

Jiry/2 »*pi;*Jj;Sj^ ^ P«rforirtng SW tvery hour. The nui6er of SLR's will 

"-^"l*^* P* '""f^ •nd the Initial visit to the 

£hi tii^lI^yilJ ^^^^r ^ »»«P<*«1. <»octor to doctor, and patient to paSeS 
Hhen the patient dots co« to tht clinic tht following procedures Sre generally folW. 

1. Routine btglns with 30 quad sets. 

2. Fiftetn SLR's 

3. Fiftatn repetitions through tht last 150 of extension. 

Jirv 22i3JI*il°?h!'^ "tension to oaln range of motion. Nuiri>er of repetitions will 
vary depending on tht patltnt. generally about 30 repetitions per visit 1$ sufficient. 

5. Begin PRE at tht point established by local guide lines. 

UlJtftl's'JSsJl.i'fjflSl:;:*'^'^''^ -^^^-t begins 

it Tighttn tht quads* 

b. Hivt tht htti contact tht gn)und first. 

6 
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c. KMp tht' lent* straight as tht h««1 Mkts contact with th« ground. 

ANKLE ROUTINE 

Po$t-op (or post-Injury) 

Tht following procedurt may be followtd. 

1. Gtntle active range of motion. 

2. Graduate to ankle exerciser.. 

3. Use PRE for building strength and endurance. 

4. Begin ai<>ulat1on at the point established by local guidelines. 

COOMAN'S AND PEMOW.UM EXERCISE 

Purpose 

contrIctiil"^?!ir««l!IuT'^ l< "^V" ^ J°<"^ ''^^ "Inl"*! oscular 

SCulSr Sd «hIJ tSJT , i5^^l!r ^l"*** •I!?'' '"'^^"l procedures to the 
bunfltiJ.^c ™ " ^ °^ conditions such as 

Proctdure , 

Tht following proctdjrt Is gtntrally followtd. (See figure 7) 
1. Stand with knees straight and fe«t apart. 

?i.ie':?s,'r:i;jtc'{i,':K.''^ '^^'^■^ ^""^"^ ^ 

3. Involved shoulder hangs relaxed 11ke>a ptndulun. 

4. Swing »rm forward and backward (pendulun txercise). 

5. Swing »rm across tht front of the body and out to the side (pendulu. exercise). 

6. Swing am In circumduction (Codman's exercise). 

7. Program m^ be done with a light weight held In the hand of tht affected arm. 
Program Is usually done twice a day with 15 minute exercise periods. 
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FIGURE 1 

Position for Codwrn's and Pendulum Exercise 




WILLIAM'S FLEXION EXERCISE 

Purpose 

Tht purpost of HIlllM's Fltxlon Excrclsts 1$ to r«11tve chronic low back strain 

1. Str«ngth«n1ng abdominal muscles. 

2. Stretching tight low back and posterior thigh muscles. 

3. Increasing general flexibility. 

4. Improving posture. 
Technique 

.Jl!! f«^^?T^?2 Is reftrred to as William's Flexion Exercises and 

fr!-S?: 1 '^\r'? P>V«1cal therapy clinics throughout the Air Force. They nay vary 
slightly from clinic to clinic, but the bulc principles will remain constant. 

PELVIC TILT. Lie on your back with your arms at your side. Your knees should 
be flexed so that your feet are flat on the pllnthe. Your legs should bTrelaSd 
The following sequence should be followed. » o« r«i.wa. 

Ill y^yi^ ^^^^ together and pull your abdominal muscles tight to tilt your 

pelvis up and forward and flatten your low beck against the pllnthe. 

2. Hold this position while breathing In and out 3 times. 

3. Relax con^letly. Repeat the exercise five (5) times. (See figure 2) 





Fig. 2 b. 



a. Stertlng.posltlon for dolivq the.pflvic tilt. b. Position with the pelvis tilted. 
1* (ICnees-to-chest). The position for this exercise 

are flat on the pllnthe. The following sequence should be followed. 



ITS) 



ERIC 



315 



ERIC 



^•tKSl *^f??i.!**''""««'** "2-*^ ^ proc«fcjrt for a total of fivt (5) 

iTiUJ^ fll iil! « *«• cormtly, you will fotl tht strttch in your 

fiJuSrJ 5^ ^ '^'^ "^P* wl" w«» off tlio pllntht with HCh pull. (S«t 






Fi9 3 ^• 



Starting position, b. Singit knot to shouldor. c. Ooubit knt« to shoulder. 

kn^^l2!;»"SH^JlI»^«"^°"^"l! °" ^^'^^^ htid. 

I ''^ Plintho. Crois vour <rms ovtr your chtst with your 

s??o5?2iJri:;sn{f sninjst. ^^'^^'^ ^"-^ -^'^^ 

1. Tuck your chin to your chtst and "Curl Up" toward a sitting position, raisina vour 
shoulders as far off tht plintht at possiblt foo not ptrfon. a full sit-!;) f ' ^ 

I: ^^^"^ •'^ "^^^ to tht starting position. Rtptat tht txtrcist five (5) ti 

mmtbtr - your knots must bt btnt! 



Do not havt anyoflt hold your knots or fttt. You art not exptcttd to com to a full 
jiinthJ.'^JJi'^iguJ;") shoulders aTfar as you can off uit 



Fij 4 



your fJS^IISJI^SI: «>« ^u'- back with 

your legs straight. Tht following stqutnct will bt followtd. 

Iht ct^linj!* ^^^'^ 1« tht kntt btnd. Tht thigh should be pointing toward 

2. Using both hands support the thigh to Maintain this position. 

L^A li^'^ ^J^f^L^'}^ "'^"9 • ^•'^ strong contraction of the quadriceps muscles 
ax^^ 1""/^^ (5) seconds, then let the^SuadrSS^^SiJ^ 

relax and the kntt flex and rest a few seconds. Rapeat this movemnt five (5) times. 

10 
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4. Nttun) to tfM surting position and r«pMt •t.p. l. 2. 3 using th. loft 1.,. 





FIGURE 5 

Positions for HMstrlngs Strttch 
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1. 



FIGURE 6 

BASIC W.ES. Go ovtr thtst rults with tbt pttltnt. 

Ltim to liv» 24 hogrs • d«y without • hollow in tht loMr p«rt of your back. 

2. Mtvtr bond backMrds. OMonstrata to patltnt. 

3. Squat. Don't bond back. Owmstrato. 

4. Do not lift loads in front of you abovt waist. 
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KCVIQf tUKlU 

iitlUTtiSl iTSXui ^ ^ P«t1«nfi Joint tfinxtgh titt ringt of 



2. Actlvo-tatlitlvf OMrclM It mHor 



3. Exorclio It contldtrvd Actlvo wfitn 



4. taslitlvo CMrclio 11 Mh«n 



5. Sppo«1t1on givtn to • niscuUr Mvotwnt It cilltd 

6. Ripotltlont aro doflntd «s 



7. Tbo ability to work agalntt nilitancc 1$ 

8. Muiclo coordination It 



9. Stretching Is doflnod at 



10. Oaflno IsoMtrIc Contraction 



11. Otfint Isotonic Contraction 



He'lt* Concofitric Contre'-tlon 





13. OlfliM Eccentric ContrKtlon 



14. List thfM (3) of ttw ptiysleloflcal tfftcts of tMrcIsc 



15. List four (4) IndlcatlOM for tlitropoutlc txtrclM 



16. List tlirit (3) contraindications for thtraptutic txtrclso 



17. UNn aMnlstarInf aamMl thtrapautic txtrclst. tlw patlant will usually b« In 

- position. 

18. Wwn atelnlstaHng nanual thtraptutic axtrclst, provldt fina support 



19. IXiHng passlvt axtrclst kttp tht aovtatnU Mtll within 



20. firing rtslstlvt txtrclst adalnlsttr only tnough prMsurt 



21. Uhtn Instructing tht patlant In axtrclst. bt surt to tsUbllsh goals that arc 



22. Oiring passlvt strttchlng. aovt tht Joint to tht 
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23. Lilt tftfM (3) INIoitlofit for ptiilw ttrttehlnf 



24. List tM (2) contftlndlcitlofit for pmlvt strttchlng 



25. WMt «rt thrtt (3) of Vm nusdt groups imt frtjqiiontly stntchttf? 



2S. A stt Is dtflnotf «s 



27. Ripttltlvt NulM 1$ tfoflfiod u 



2a. Tht stcofid stt of « Pro^f^sslvt RMlstlvt Exorcist progrM Is 



29. Tht purpost of o Pro^ knot progrM Is 



30. Tht purpost of t Post*Op knot progrtM Is 



31. Tht purpost of CodMfi^s tnd ptfrfulus tjitrclsts Is 



IS 
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32. Jtm purptf •f unilM't ntxlM CMrefst It t* 
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PURPOSE OF STUOr GUIDES. WORKBOOKS, PROGRMMED TEXTS AND HANDOUTS 

Study Guldts, Uorfc^ks, PrograMwd Ttxts tnd Handouts are trainina 
ATc"o"«S! (ATC) for sUSt u« In' 

the unlt*ofT^Sii!U^°i <n'o"«t^<« you need to complete 

nn!!?!:;* ^n-tructlon. or nukes asslgrmcnts for you to r«ad in other 
publications which conUin the required infonaatlon. 

«rh<.-?'!K?f'^!f ^''S) conUins work procedures designed to help you 

wJrkbJok. Probleais. or answer questions presenUd in the 

und.r Hi! '^"i?^ fSH) conuins both S6 and WB material 

i! Jot SL5Ji!I-. ^* ^ publications are combined when the Ji 

fJr Jiu ?5 kMp. * ^""^^ 

ornwiclli:/!^'^^ infomation In planned steps with 

SVaT^tsS a^nd* 5^^^*" 

fom of'flHI^SillJ'^iiSC^Jj" wPP^«»ntary training materials In the 
2^ MlJJ/ diagrams, printouts, case problems, Ubles, 

forms, charts, and similar materials. . 

..Jrtlll^?! publications are designed for ATC course use only. They 
JJ^tS^tiX "Jjrf!'*?/^'' ^i:*^"^"^ purposes, but ar« NOT to be used 
Ir omi1f??c?aTSbanT*'^""* ^" '^"'•""^^ ''''''''' ^'^^^ 



Otp^rtwnt ©f IfaiKfcil ScImcm 

SUtp^rtf Air Ferct test. T«ms ^ StptiSJ? If?* 

THIWKUTIC Tt JT$ AW NEASUKOCNTS 

OIJCCTIVE 

fSfS'i.MMJStXj!"""'^" ^'"^ '•'^ «tio«r;xtr-ity jirjh, .is^n; 

INTAOOUCTION 
INFOWATION 

Tfsts ind Mtosurtntnts 

TY«$. Tho ffrtt thing «t mst do it to Mko tHo dlitlnctlaifr - »..♦. 
•nd MNSurmtt. Ttttt art dttlantd to ■•atlt kSl!J2 tJISLS^T? i*"? 
or tiM Mutcldi rtactlon to a 9lvtnit1i!ulS aI 12^!!!?%!!^^ 
sow fom of oradt to wasart tJt diirS Sf k-JiiiSL « l!!"' a««*9««d 

Mtakntss. yniu ttstino tfw wisclt fUnetfM f»J«M.r.S*!!5^ "•u*"*^* 
th. *,,cU according t?1tTaS?l{J to^^Jf^^JJoJj^f J' * f*^*^ 

grading syttt» ba discussad In a laSr^jiSlv;. * ^* ^ 
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nh«,?;,i-!- T y^'^^^OP- ^" proctdur* the physical th«ripist or the 
physical tnenpy technician mtasurcs the amount of motion present at a joint 
using a device kno<<n as a goniometer. 

... 3. Le<i Length Measurement; This Is the measurwicnt of the bony length of 
the ioii»er extremity using a tape measure and certain bony topographical land- 
marks on the patient's lower extremities. k » h v. . 

2^*^^ Measurement; The use of a linear tape to measure the circumference 
It ! J ! ^ ?r".^! extremity. The purpose here Is to measure the muscle bulk 
to compare it with the opposite leg. 

J , 5. Chest Measurement; The measurement of the chest with a linear tape to 
determine ^ne amount of expansion. 

« JIl!r*/''? S^^*'" measurements that are used in physical therapy such 

J^'S'ws^lc tests, but the five that we mentioned will be the most 
commonly used tests and measurements. 

USES. 

„n-.I<n«?''"I.!!'*^''"u''^ !?" ' 5.^^*" measurement answers the 

question; How much motion is present in the Joint? 

2. They serve to evaluate the patient's progress. Is he gaining or losing 
motion? ' 

nnt h.J^M "'•^^^^ evaluate the patienfs program, if the present program is 
not adequate, another approach may have to be tried, 

nf JmoI^!. V?^ IK^ for exercise programs by describing the amount 
of motion at a joint for the muscles to work with and indicate the type of 
exercise to be used. 

5. ROM measurements also provide a graphic record of the functional ability 
OT a Joint. 

Goniometer 

PARTS. The goniometer is an instrument designed to measure the anqle and 

rthiSe%;n^:!;5V{s.'''' '° ^^"^"^^ 
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1. Protractor: The protractor contains the degree scale, usually from 
0"* to 180"*; however, it may be round and contain 360"*. 

2. Stationary arm: The stationary arm is an extenston of the horizontal 
or 0^ to 180*^ line. 

3. Movable arm: The movable arm is attached to the protractor at a point 
called the axis and has a pointer which is used to indicate the degrees on the 
scale of the protractor. 

Measuring and Recording 

TECHNIQUE. For measuring and recording the following steps may be used. 

1. In making a joint range of motion measurement, the first step is to locate 
the pertinent landmarks and to align the arms of the goniometer carefully sothat 
the axis of the goniometer falls naturally in the region of the axis of motion 

of the joint. Either arm of the goniometer may be considered the stationary 
one, depending upon the position in which it rnust be placed to take specific 
measurements. 

2. Consider the established zero starting position to be zero degree. In 
the measurement of most joint motions the arrow on the arm will point to 0"* 
oosition on the protractor when the body part is in the zero starting position. 
But, in measuring the motion of some joints such as the ankle, the arm arrow will 
point to 90* position on the protractor when the joint is in the zero starting 
position. In these cases the 90"* Is read as zero degree, and the degrees of 
motion present are calculated accordingly. 

3. In recording degrees of nottw, use the word minus^ to indicate that the 
patient carmot move an affected part as far as the neutral zero degree starting 
position in the direction in which the measurement is being made. 

4. Oetermine and record the normal limit of motion or standard for the 
patient. If the patient has a normal opposite joint, measure and record the 
motion of this joint. If it is applicable, you should record any pertinent 
farts related to the patient's age and physical characteristics. 

5. Measure and record the degrees of motion in the affected part. Gonio- 
metric measurements ^re calculated from a neutral zero degree starting position 
or from a fully extended zero degree starting point. 

From a Neutral Zero Degree Starting Position, With the affected part placed 
in the neutral zero degree starting position, move the part as far as possible in 
one direction and then in the other direction in a single plane of movement. 
Measure and record the number of degrees which the part can move in each direction. 
For example, assume that a patient's normal hip abduction is 45* and his normal 
hip adduction is 45* and that the hip moves 45^ from the neutral zero degree 
starting position in the direction of abduction and 15* from the neutral zero 
degree starting position in the direction of adduction, he has normal abduction 
and a loss of 30* (45* - 15*) adduction. This i$ recorded as follows: 




Abduction - Normal: 45*, abnormal part: 45*. 

Adduction - Normal: 45*, abnormal part: 15*. 

If a patient's joint motion Impairment prevents movement of the affected part 
into the zero degree starting position, indicate this when measuring motion in 
the direction in which the impairment prevents movement, not in both directions. 
For example, when the part cannot be placed in the neutral zero degree starting 
position because the joint impairment prevents movement of the part in the direction 
of abduction, measure the number of degrees which the part lacks in reaching the 
neutral zero degree starting position. Use the word "minus" when recordlng'this 
loss. If the patient lacks 10* reaching this neutral position and his normal hip 
abduction is 45*, he has lost 55* (10* + 45*) of abduction. This Is recorded as 
follows: 

Abduction - Normal: 45*, abnormal part: Minus 10*, Total Loss 55*. 

In measuring adduction of this same hip, disregard the fact that the affected part 
is not in the neutral zero degree starting position and measure the position to 

which the part can be moved. If his normal adduction Is 45* and the part can be 

moved to a 30* position, this Is recorded as follows: 

Adduction - Normal: 45*, abnormal part: 30*. 

From a Fully Extended Zero Degree Starting Position. First, with the affected 
part extended to the zero degree starting position or as close as possible to this 
anatomical position. If impairment prevents full extension, measure the position 
of the joint. Second, with the affected part flexed to the maximum extent, measure 
the position of the joint. Assuming that the patient's knee, on the affected 
side, has a 10* flexion deformity which prevents the knee from being placed in 
the fully extended zero degree position, and that fnaximum flexion of the affected 
knee is 100*, he has a motion from 10* to 100* (a range of 90*). This Is recorded 
as follows: 

Extension to flexion: Normal knee joint: 0* to 135* (Range 135*). 

Abnormal knee Joint: 10* to 100* (Range 90*). 

Measurement of Specific Joints 

THE HIP JOINT. The zero degree starting position for measuring the motions 
of the hip is a neutral position. This neutral position Is the anatomical position 
<»xcept for internal and external rotation measurements which require a special 
utral position. 

In assessment of hip movement, differentiation Is carefully made between true 
hip joint movements and movements occurring in the pelvis and low back. Changes 
in the lumbar curve and in the level of the anterior superior iliac spines of the 
^'lium indicate that movement is occurring in the back or pelvis. 



35S 



ERIC 



4 



During the measurement process an assistant supports the weight of the 
lower 1 imb. 



When there is a hip flexion contracture, movement in the direction of exten- 
sion is also measured, with the pelvis and back firmly stabilized by flexion of 
the unaffected hip and knee. 

THE KNEE JOINT. The zero degree starting position for measuring motion of 
the knee is a fully extended position which is the anatomical position for the 
knee. 

Active knee extension is measured with the thigh supported and the hip flexed 
slightly. 

Tightness of the quadriceps or the hamstrings is noted only when their lengths 
in the affected limb are less than those in the unaffected one. 

Extension beyond the zero degree starting position (hyperextension) , abduction, 
and adduction are noted as hypermobility, since these are excessive motions regard- 
less of whether they occur in the affected or the unaffected extremity. 

Fixed deformities, such as qenu valgum or genu varum, are measured awl recorded 
in degrees under remarks on SF 527a. 

THE ANKLE JOINT. The zero degree starting position for measuring motion of 
the ankle is a neutral position which is the anatomical position of the ankle. 

Measurement of the ankle Joint will, of necessity, include some movement 
occurring at the midtarsal joints. 

Tightness or contracture of the gastrocnemius is determined by measuring 
dorsiflexion with the knee flexed and by observing whether more motion is present 
in this position than with the knee extended. 

The moving arm of the goniometer carefully aligned along the edge of the 
heel and with the head of the fifth metatarsal. 

JOINTS OF THE FOOT. The zero degree starting position for measuring motion 
of the foot is a neutral position which is the anatomical position for the foot. 

Movements of the foot are difficult to measure accurately with a goniometer 
because any motion of the foot represents the combined simultaneous movement of a 
number of tarsal joints. Furthermore, it is difficult to measure the slight but 
often important motions of the joints in the foot because the bony prominences 
interfere with alignment of the goniometer. 

Estimation of motion by an experienced examiner may be the method of choice 
in assessing motion of certain joints. Care must be taken to differentiate 
movements occurring in the ankle, subtalar, and midtarsal joints. Each movement 
in the affected part should be compared with its unaffected counterpart. 
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is a JLt??? tI^ degree starting position for measuring the shoulder 

is a neutral position. This neutral position is the anatomical position except 
SSsitiSS ' * " " measurements wh1,ch require a special neutral 

fh« Vrh^^nl '"*"!;"'»^"" of the shoulder refer to the arm-trunk angle rather than 
JIn« .^K completion of the motions requires that three 

bones, the humerus, the scapula, and the clavicle, be free to move. If the normal 

'^^"^^ °' °f the th?^ bones. ?! ' 

aecreased. it becomes necessary for the examiner to observe the relationship 

Soli tn» !k"*J"'* °^ ^^ment disorder. For example, in shoulder abduction 
above 30 . the hunerus normally moves about 2" for every I" the scapula moves A 

w?? '.; er^S! 'JLT^r."^"^ T.'"'' nK>Jement of^rlin^^rand 

humerus. relationship so that the scapula moves more freely than the 

r„<nI5%*''S"^'**rK^* ^t^'^^^^ °f movement about a nunber of oblique axes. Terms 
en'SultSed'r^fie'j fJc'L^^i:"'*"'' °' ""'''^'^ ^^"^^""^"^^^ 

a hoi^zijt'arjiijf 5rpo°jt:??i^°;;":n[;j?:?"- ^^^"^ °^ ^^-^ 

, "f^zontal abduction or horizontal extension. The movement of the humerus in 
a horizontal plane from anterior to posterior. numerus in 

fh. IJLi^?'" "^^^ ?*!:° starting position for measuring motion of 

jSint. ' ^ anatomical positiorTfor this 

Extension beyond the zero degree starting position is called hyperextension 

oJ"th%':;:fJic5S"x;;LT?r" °' ^^^^^^ * 

THE RAOIO-ULNAR JOINTS. The zero degree starting position for measuring 
the supination and pronation is a special neutral position. 

<ntJll.?'''**Ii '° measurement of supination and pronation, shoulder 

;S hiti M^ff ""'^ prevented by keeping the elbow flexed 

and held closely to the side. 

.h. HIh/'^" °t the hand may move more than the forearm because of movement in 
the radiocarpal or Intercarpal joints. The measurement should reflectTif 
possible, only the motion of the forearm. Excessive motion at the wrist may be 



THE WRIST JOINT. The zero degree starting position for measuring the wrist 
is a neutral position. This neutral position is the anatomical position. 

When ineasuring wrist extension and flexion, the fingers should be relaxed 
as the movsnients proceed. From normal tendon action, the fingers will assume a 
slightly flexed position as the wrist is extended and an extended position as 
the wrist is flexed. If these movements of the relaxed fingers occur sooner 
or to a greater degree on the affected side than they do on the unaffected side, 
this should be noted, as it is usually an indication of abnormal shortening of 
either the long finger flexors or the extensors, 

JOINTS OF THE HAND AND FINGERS, The zero degree starting position for 
measuring the movements of the metacarpophalangeal joints of the fingers is a 
neutral position. 

The zero degree starting position for measuring the movements of the inter- 
phalangeal joints of the fingers is a fully extended position which is the 
anatomical position of these Joints, 

The mobility of the carpometacarpal joints of the hand should be examined. 
The second and third metacarpals normally are somewhat fixed, but the fourth and 
fifth metacarpals have considerable mobility on the carpus (hamate). This mobility 
gives strength to the hand when grasping a cylindrical or round object such iS a 
handle or a doorknob, A loss of the ability to make a metacarpal arch is a 
serious deficit to hand function, 

A deformity of the wrist, particularly flexion, will limit range of motion fn 
theflngers. because of tendon stretch. 

The fingers usually are referred to as Index, middle, ring, and little to avoid 
confusion. 

JOINTS OF THE THUMB, The carpometacarpal joint of the thumb 1$ a unique 
joint in the human body both in structure and function. 

The zero degree starting position for measuring %h/e movements of the meta* 
carpophalangeal and interphalangeal joints of the thumb is a fully extended 
position which is the anatomical position for these joints. 

Normally, the metacarpophalangeal joint of the thumb has a slight ability 
to abduct, to adduct, and to rotate in the direction of thumb opposition. Pass- 
ive movement in these directions can readily be demonstrated in the normal thumb 
if the metacarpophalangeal joint is slightly flexed and the first metacarpal 
stabilized to prevent movement at the carpometacarpal joint. 

Hyperextenslon of the distal interphalangeal joint Is frequently present, 
thus allowing one to position his thumb as if he were pushing in a thumb tack. 

When measuring the active motion of opposition, the position of the thumb 
nail at the completion of the motion should be observed to assure that the 
muscles of the thumb are functioning properly. When the muscles of the thumb 
are relaxed and the thumb is at the side of the hand, the thumb nail normally 
assumes a position at right angle to the palm. At the completion of the normal 
movement of opposition, the thumb nail 1$ held parallel to the palm of the hand 
by the thumb musculature. 
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Extremity Girth Measurement 

r«nnII^l!?S^' tS^'"^^ intasurements are alwtys taken bilaterally for the purpose of 
rjJJlJ IJ*^ ""^ difference or chtngts In the slie of the muscles. 

I^t.r^^r/* 1^^* comparison to reveal any difference the measurements must be 
Si^uri JhM i^.h1 »y^t«»t^"11y- Bony landmarks and distances are used to 
IJJ^u™!^^ ^ following methods of girth 

measurements are most frequently used to provide un1 fonn data. 

h»<a'.f 11^^^ 1I*??"''""TII^^?''! nwasuring a specified distance above the 

base of the patella. The distance that Is used will vary slightly from clinic to 
mii;^™"J with n each clinic the same distance must be used wheJ Sng tSe 

olJ^eaiuJ^ni!.""'"" "^^^ ^ ^''^ °' ^^"^ P'^*^"* 

an*»^;f h-l?- measuring a specified distance below the 

cltJic trn?J?r^KV '^fJl?* the distance that is used will vary slightly from 
clinic to clinic, but within each clinic the same distance must be used when 

HL!??.'^""'"**"^- ^" ^ ^^11 5 Inches below the apex of . 

the patella for our measurements. 

3. Ann and forearm girth measurements are perfohiwd similar to those in the 
Ir'iJjr:^:'^- 4 mches'^above the olecranon pmesS fTr 

giJtfi l25slU^IItr^ " olecranon process for the forearm 

RULES. Application of the tape measure must be done precisely to obtain 
uniform results. The following techniques should be observed when applying the 
tape measure. ' 

1. Never apply the tape over clothing. 

2. Apply the tape over relaxed and undistorted muscles. 

3. Apply the tape with even pressure so it will fit snugly against the part. 

4. Apply the tape at right angles to the surface of the area. 
Leg Length Measurement 

TECHNIQUE. Leg length measuremmts are taken to rtvMl differwtces in leq 
oIIhJJ; r>^essary to taice a mMSureiMnt of both legs for com- 

parison. The technique for leg length Measurement is listed below. 

as necessary) appropriate clothing (trousers, dress, etc., drape 

2. Measurement is taken with the patient in the supine position. 

a. Align body in a straight line. 

b. Knees should be extended. 

c. No hip rotation, knees in neutral position. 

d. Measure from ASIS to the medial malleolus. 

e. Measure both legs and record findings on AF 1412. 
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Chest Measurements 



TECHNIQUE. Taking chest metsureMnts are similar to taking girth measure- 
ments. The same principles In applying the tape measure are used and the bony 
landmark is the xiphoid process. In chest measurements wt are Interested pri- 
marily in the amount of expansion of tht chest and not the size of the chest. 
Therefore, we must measure the chest during inspiration and expiration and 
the difference in the measurement will be the amount of expansion. When taking 
chest measurements use the following steps. 

1. Measure the patient sitting or standing with bis arms at his side. 

2. Measure forced inspiration. 

3. Measure forced expiration. 

4. Take the measurement at least twice. 

5. Record measurement. 
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Please do total body ROM 



CLINICAL RECORO 



JOINT MOTION MEASUREMENTS 



OM6M0M ANO MUr CUMCM. HVRMY 



Arthritis 

ROMRKS: 




. , , Rtdi«l Dtv. 0-20 

NOTE: Th« .n.tomle«l potition i* contidtrtd itro. and i* tht tUrting po.itiofl whh tht txe^rtlonlT 
Shouldtr rout. on (,hould.r .bducttd to 90*) : 2. Supin ation .nd pronation 



Doe, John J, 
4 May 197X 
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NOTE: For abovt mMtur«m«ntt, inttrt joint and motion m»»ufd. 
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THERAPEUTIC TEST AND MEASUREMENTS 
Procedure for Joint Nttsurentnt 

1. Thf hip 




Figure 1 - Flexion 

a. POSITION • Supine, knee flexed; opposite knee and Mp straight 

b. STATIONARY ARM - Parallel to long axis of trunk 

^ c. MOVING ARM - In line with lateral midline of femur 




Figure 2 - Extension 

a. POSITION - Prone 

b. STATIONARY ARM - Par 5 to long axis of trunk 

c. MOVING ARM - In line with lateral Midline of femur 





Figurt 3 - Adduction and Abduction 
I. POSITION - Supine 

b. STATIONARY AW - Ptrptndlculir to i lint conntctlna tnttrlor $uptr1or 
111«c spines ' 

c. MOVING ARM - In lint Mith interior midline of femur 




Figure 4 - Intemtl and Extemel Rotation 
I. POSITION - Sitting with knees flexed to 90* 

b. STATIONARY ARM - Pirillel to tible top 

c. MOVING ARM - In lint with tibial crest 




2. Th« bntt 




Figurt 5 -Ijittniton and Flwion 
i. POSITION - Sitting with kntt fUxtd 

to 9r«tJr tSSJ' ' '"'"•^ '° '-^^ ^ ■ '*^•r.^ condyU 

c. MOVING ARH - Pirilltl to fIbuU on • lint with Uttral mintolus 
3. Tht anklt 




Plinttr Fitxion and Dorslfltxion (Figurts 6 17) 
POSITION . Supint with h««1 ^ver «dg« of tabU and kn«« .xtand^l 
b. STATIONARY ARH - Paralltl to fibula 

Of the r^t.lTr.T ' "^"^ •^'^e of the heel and the head 
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4. Th« thouldtr 




Figurt 0 • Exttnston 

«. POSITION - SUndtn?, stUtfif , or pront, with tlbM txttnM. Palm 
facing awdlany. MHturt fro* lattral atpKt of betfy. 

b. STATI0NAK7 AW - Along «ttfaxinary lino of tnink 

c. MOVING ARM • Along latoral nidltnt of huMrus 




Figure 9 - Fitxion 

a. POSITION • SUndIng, sitting or supino Mith tibow txtendod. Pal* 
facing MtdlaHy. Mtasurt fro* lateral asftct of body. 

b. STATIONARY ARM - Along aldaxinary lino of trunk 

c. H0VIN6 ARM - Along lattrtl vldllnt of huMrut 





Figure 10 - Abduction and Adduction 

a. POSITION - Standing or sitting 

b. STATIONARY ARM - Parallel to spine, but at lateral aspect of body 

c. MOVING ARM - Parallel to midline of humerus toward olecranon process 




Figure 11 - Internal and External Rotation 

a. POSITION - Patient supine. Arm abducted to 90°, elbow flexed to 90**, 
forearm in mid-position between supination and pronation, and perpendicular to 
table top. Humerus in contact with table top. 

b. STATIONARY ARM - Parallel to table top with axis on olecranon process 

c. MOVING ARM - On line with styloid process of ulna 
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5. the elbow 




Figure 12 - "Extension and Flexion 
between supln^JtioTL pSn"aJ??n/^"^"^' ^" "Ic'-Posltlon 

b. STATIONARY ARM - Along midline of hunerus 

c. MOVING ARM - Along midline of dorsal aspect of forearm 
6. The forearm 




Figure 13 - Supination and Pronation 

mid n..il\.r!Tr^°^ ' ^l^^ly o"" standing, with elbow flexed to 90°. forearm in 
mid-position between supination and pronation. Elbow held close to body. 

medial tS'wrJIf ^ ' '"^""^ °^ ^^^^ protractor 
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c, MOVING ARM • Placed across wrist on level between styloid processes 
of radius and ulna, at end of executed motion 

Pronation (Figure 13) 

a. POSITION • Same as for supination 

b. STATIONARY ARM - Parallel to long axis of humerus with protractor lateral 

to wrist 

c. MOVING ARM - Same as for supination 
7. The wrist 




Figure 14- Extension and Flexion 

a, POSITION - Sitting or standing with elbow flexed and forearm in 
pronation 

b, STATIONARY ARM - Along lateral midline of forearm 

c, MOVING ARM - Parallel to 5th metacarpal 

i20« 




Figure T5 - Ulnar and Radial Deviation 

a. POSITION - Third metacarpal In line with midline of the forearm 

b. STATIONARY ARM - Along dorsal midline of forearm 

c. MOVING ARM - In line with 3rd metacarpal 
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8. The fingers 





phalanx 



measured 



Figure 16 - Flexion and Extension 

a. . POSITION - Wrist In extended or neutral position 

b. STATIONARY Am - Along midline of dorsal surface of metacarpal or 

c. MOVING ARM - Along dorsal Mrface of phalanx distal to Joint being 
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9. Joint Motion 8c Range 
Joint 



a. 



Hip 



b. 



c. 



e. 



Knee 



Ankle 



Foot 



Shoulder 



Elbow 



g. Forearnn 

h. Wrist 



i. Finger 



Movennent 

Flexion 
Extension 
Adduction 
Abduction 
Internal Rotation 
External Rotation 

Extension 
Flexion 

Plantar Flexion 
Dorsi Flejcion 

Inversion 
Eversion 

Extension 
Flexion 
Adduction 
Abduction 
Internal Rotation 
External Rotation 

Extension 
Flexion 

Supination 
Pronation 

Extension 
Flexion 

Ulnar Deviation 
Radial Deviation 

Flexion 

Metacarpophalangeal 
Proxinnal Interphalangeal 

Extension 

Metacarpophalangeal 
Proxinnal Interphalangeal 
Distal Interphalangeal 

Abduction 



Range of Motion 
in Degrees 

0-125 

0-10 

0-40 

0-45 

0-45 

0-45 

0 

0-140 

0-45 
0-20 

0-40 
0-20 

0-45 

0-180 

0-40 

0-180 

0-90 

0-90 

0 

0-145 

0-90 
0-90 

0-70 
0-80 
0-45 
0-20 



0-90 
0-120 



0 
0 
0 

0-30 



REVIEW EXERCISE 

1. Manual Muscle Tests are adnlnisttrcd to the patient by the 



2. On a Manual Muscle Test, muscles arc graded according to 



3. The device used to measure Joint range of motion is called a 

4. Leg length measurement Is the measurement of the 

of the lower extremity. ' 



5. Measuring the circumference of an extremity is called a 

measurement. ; 

6. Chest measurements are made to determine the amount of 

7. List the five uses for Range of Motion measurements, 
a. 

b. 
c. 
d. 
e. 

^; ^Q^^gQT! °^ goniometer usually has a scale of 

^ TT ^5 an extension of the horizontal or 0* 

to 180* 1 ine. 

10. The first step in making a range of motion measureiitnt is to 

- and to 



11. The starting position for most joint meesurMents Is considered to be 
degrees. 



12. In recording degrees of motion, the word minus Is used to indicate 



13. To determine what the patient's normal range of motion should be In the affected 
lea you would measure 
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14. Gonlometric measuremtnts arc calculated from a 



15. For most measurements the normal anatomical position Is considered the 



16. Movements occurring in the and 

will affect measurements made at the hip joint. 

17. Active knee extension is measured with the thigh supported and the hip 

18. Extension beyond the zero degree starting position are termed 

19. Measurements of the ankle will Include some movement in the 

joints. 

20. in measurements of the shoulder joint the neutral position is the anatomical 
position except for and 



21. To obtain a true measurement of supination and pronation, 

must be prevented. ' " 

22. When measuring wrist extension and flexion the 

should be relaxed.^ 

23. To measure the girth of the thigh, the tape is placed 5 Inches above the 
of the patella. 

24. In measuring the girth of the upper extremity, the measurement is made 4 
ImcHm above or below the 



25. The landmarks for leg length measurement are the 
and the 



26. The bony landmark for chest measurements is the 
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PURPOSE OF STUDY GUIDES, WORKBOOKS, PROGRAMMED TEXTS AND HANDOUTS 



Study Guides, Workbooks, Programmed Texts and Handouts are training 
publications authorized by Air Training Command (ATC) for student use in 
ATC courses. 

The STUDY GUIDE (SG) presents the information you need to complete 
the unit of instruction, or makes assignments for you to read in other 
publications which contain the required information. 

The WORKBOOK (WB) contains work procedures designed to help you 
achieve the learning objectives of the unit of instruction. Knowledge 
acquired from using the study guide will help you perform the missions 
or exercises, solve the problems, or answer questions presented in the 
workbook. 

The STUDY GUIDE AND WORKBOOK (SW) contains both SG and WB material 
under one cover. The two training publications are combined when the WB 
is not designed for you to write in, or when both SG and WB are issued 
for you to keep. 

The PROGRAMMED TEXT (PT) presents information in planned steps with 
provisions for you to actively respond to each step. You are given 
immediate knowledge of the correctness of each response, PTs may either 
replace or augpient SGs and WBs, 

The HANDOUT (HO) contains supplementary training materials in the 
form of flow charts, block diagrams, printouts, case problems, tables, 
forms, charts, and similar materials. 

Training publications are designed for ATC course use only. They 
are updated as necessary for training purposes, but are NOT to be used 
on the job as authoritative references in preference to Technical Orders 
or other official publications. 
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Department of Biomedical Sciences SW 3/iBR91330-Il-2H 

School of Health Care Sciences, USAF September 1<>74 

Sheppard Air Force Base, Texas 

TRAflSFER ACTIVITIES m r,AIT TRAINING 

OBJECTIVE 

Upon completing this unit of instruction you will be able to recognize and exolain 
the principles of transfer activities and gaits, 

INTRODUCTION 

Many patients t^^^tt^ to the physical therapy clinic are unable to move themselves 
from the bed to chairs or from room to room because of their medical condition. For 
these patients it will be necessary for the physical therapy staff members to transfer 
or assist in transferrinq them. Other patients will not be able to walk independently 
and the physical therapy clinic will teach them to use assistive devices such as crutches 
and canes. 

INFORMATION 

TRANSFER METHODS 

Wheelchairs 

UNIVERSAL MODEL. This is the most coiwon and popular type. It has the large wheels 
m the rear and Is used for outdoor travel. It is a stable chair and is good to work 
out of. It can be moved up to a desk or table easily because of the larqe wheels in the 
rear. When the patient is wheel ino himself, he is in an erect position. This wheelchair 
may be ordered in various sizes to fit a child or adult. There are two versions of the 
Universal model which are designed for two types of patients. 

Amputee Wheelchair, This wheelchair is designed for individuals who have sinole or 
double lower extremity amputations. To compensate for the transfer of weiqht, due to 
the loss of the amputated extremities, the rear wheels are set back to maintain balance. 
The wheelchair is constructed without footrests but may be modified if the patient is 
going to use artificial limbs. 

One-Arm-Orive Wheelchairs. This wheelchair is designed so individuals with a disabled 
hand or arm may propel and guide the wheelchair by using the non-disabled arm. Two 
handrims of different size are located on one side of the wheelchair. The outer handrim 
controls the opposite wheel. To move the wheelchair forward or backward In a straight 
line both handrims are grasped together. To turn the wheelchair to either the left or 
the right either handrim is moved independently. 

Negotiating Curbs, The Universal model is the most convenient wheelchair to use 
when In rough terrain and negotiating curbs, 

Down the Curb Forward, When going down the curb, roll the chair forward until the 
small front wheels are at the edge of curb. Now tip the chair uo on the lartje rear 
wheels and iet it slowly roll down the curb. When the chair is on the street level, tin 
the chair ^^orward until the small front wheels are in contact with the street. 
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Climb the Curt Foniard. Roll the chair up to the curb, tip the chair back on rear 
wheels, roll chair forward on rear wheels until small front wheels are over the curb. 
Now let the chair tip forward until the small wheels are in contact with sidewalk, now 
lift chair until large wheels are over the curb and on the sidewalk level. 

TRAVELLER MODEL, The Traveller has the larqe wheels in the front and is used indoors. 
However it is hard to get over obstacles but It is easier for the patient to control in- 
doors since it can be turned in limited space. 

Negotiating Turbs. The Traveller model is very inconvenient to use when in routjh 
terrain or negotiating curbs. 

Back Qown the Curb . Back the chair to the curb until the small wheels in the rear 
are at the edge of the curb. Now let the chair roll back while supporting the weight- 
of patient on chair until the small wheels roll down the curb to the street. 

Back Up the Curb. When backing up Ihe curb, bring the chair back to the curb until 
the small wheels are against the curb. Caution must be employed when lifting the chair 
and patient over the curb; you must stabilize the patient with a strao or by hand to 
prevent the patient from falling forward out of the chair. After lifting the small rear 
wheels to the sidewalk level, pull the large front wheels up the sidewalk level. 

ACCESSORIES. When a wheel chair is ordered for a patient, 'it can be made to fit the 
needs of the patient by adding accessories which are aveilable. From a safetv stand 
point, the most important accessory is the brakes. Some of the other accessories available 
are detachable arms, swinging detachable elevating legrests. adjustable desk arms, 
detachable back, upholstered arm rests, heel and toe loops and motorization. 

Transfer Techniques 

PRINCIPLES. There are many different transfer techniques available, but there is 
not just "one correct" way for each technique available. Certain principles of transfer 
are to be followed for the safety of the patients and the physical therapy staff members 
working with the patients'. The patients' medical condition, size of the room, placement 
of furniture in the room, and the amount of fumltu?^ in the room may make it impossible 
to transfer the patient using what may have been described as the "one correct" transfer 
technique. Most transfers are made toward the patient's uninvolved or stronger side, 
regardless of the cause of the patient's medical condition. For their personal safety 
and the patients safety, the physical therapy staff members are to use the body mechanics 
of lifting which are most suitable for the lifting situation they are in. 

WHEELCHAIR TO PLINTH. To transfer the patient from a wheelchair to a plinth or bed. 
the following steps should be followed as closely as the situation and safety dictate. 

1. Transfer is made toward the patients normal side. 

2. Place the wheelchair at the head of the plinth or bed. 

3. Lock the brakes. 

4. Be sure the patient's feet are removed from the footrests on the wheelchair and 

j' \' \:otrests. 

5. The oatient moves to the forward edge of the wheelchair. 



6. Have the patient hold onto the whttlchalr armrest with the uninvolvad Hand, place the 
unfnvolved foot back beneath the forward edge of the seat of the wheelchair, lean forward, 
and push up with the uninvolved ana and leg to coMt to a standinn position. 

7. Move the uninvolved hand fro* the anamt of the wheelchair to the plinth or bed to 
maintain standing balance. 

8. Pivot on the uninvolved foot into position to sit on the edge of the plinth or hed. 

•5. While leaning back, lift and swing the lower extremities onto the plinth or hed. 

transfer from the plinth or bed to the wheelchair the preceding steps maybe reversed. 
The wheelchair should be placed at the foot of the plinth or bed or on the opposite side 
at th^ head of the plinth or bed. 

r '*'-^!^; ^0 transfer the patient from a litter to a plinth or bed, the 
following steps should be followed as the situation and safety dictate. 

1. Place the litter next to the plinth or bed and hold them together during the transfer. 

2. Insure that the plinth or bed and the litter will not move. Lock the brakes if 
they are available, 

3. Have the patient roll or slide from the litter to the plinth or bed giving the 
assistance required to assure the patients safety. 

The preceding steps may be followed when transferring the patient from a plinth or 
bed to a litter by reversing the patients direction of movment. 

REVIEW EXERCISES • 

1. Which wheelchair is the most comnon and pepvlar? 

2. Which wheelchair has the large wheels in the front? 

^* ^* '. . ''heelchair has the rear wheels set back to maintain 

and is constructed without 



4. The Universal Model is the most convenient wheelchair for 
travel . 



^- wheelchair is designed for persons with a disabled 

upper extremity. 

6. When negotiating curts the model wheelchair goes up and 

down curts in the position while the model wheelchair is 

tiPne<l to go down the curb and tipoed to go uo the curb. 

^- are the iwst important accessory for all wheelchairs. 

8. Most transfers are made the patients side. 
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9. It miy bt ippossiblf to tht patlint using whit My hm bMfi dtscribtff 
•s the trwsf^r ttctmlcnic. 

10. Tor th« safety of and certain of 
transfer are to be followed, 

11. When transferring a patient froia a iiheel chair to a plinth* place the 

at the of the . 

12. When transferrlm? a oitient from a litter to a plinth, the Is 

placed to the > 

13. In patient transfer from litter to plinth Insure that the and 
win not 

mi TRAININTt 

Crutches 

UOOOEN AXILLAKY, ADJUSTARLE. This If the cratch Mst frequently used In the physical 
therapy clinic. Host of then are made of selected hardMod which is laminated tc assure 
strength and resilience. An the ed9es are rounded and the crutches have a smooth finish. 
The wood is protected with varnish. To adjust and fit a patient with a oair of wooden 
axillary crutches, you should become familiar with the followino oarts. ^ 

K Axillary Bar. This is the part of the crutch which fits under the am in the axilla 
providing} underann suoport. 

2. Uprights. These are attached to the axillarv bar' and extend down to provide support 
for the handpiece and extension rod (centerpiece) • 

3. Handpiece. This Is a round piece of wood which fits between the uprights providine 
a means for the patient to hold onto and control the crutches. The handpiece is adjus* 
table either up or down the uprHht so th^ elbow may be oositioned properly. 

4. Extension Rod. This is also calle// a centerpiece. It is a long piece of wood which 
fits between the lower ends of the uprights. There are several holes In the extension 
rod making it possible to either lengthen or shorten the heioht of the crutch to fit the 
patient. 

5. Crutch Tip. Hade from rubber with a base of varying diameters, the crutch tip helps 
keep the crutch from slIpDing out from under the weight of the .patient. 

ACCESSORIES. The accessories include various sim of crutch tips, pads or cushions 
for the axillary bar and handpiece, forearm support, crutch tip, ice qriopers and a 
utility bag. 

biZES. These crutches are available in four different sizes: babv, child, youth 
and adult. 

DESIGNS. There are several different designs of axillary crutches and most of these 
are constructed from alu>rinum tubing and are adjustable^ 
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f!i??? ,I5!r* ••^•''•l «vs m «*1ch unury crutches iMv be 

adjusted Md fitted. The folleidne precetfwre for adjusting and fittinq has heen used 
successfully, but 1$ not the ooly procedure avollable for use. 

1. Find out how tall the patient is. 

2. Refer to crutch adjustment chart for a^roxlnatc adjusted size of the crvtch for the 
patient's heloht. (Chart fonow step 15). ri, « ^ 

3. Remowe extension rod nut and boU closest to tip of crutch. 

4. Remove extension roej nut and bolt detest |o crutch handnleee. 

5. Move crutch extension rod to desired position. 

f. Replace extension red bolt and nut closest to handolece. fte not tighten. 

7. Replace extension rod bolt and nut closest to crutch tip. Po not tighten. 

8. Check for correct f.t. 

a. Tin of crutch at a 45* anfles about 6 Inches frwi toes. 

b. Axillary bar two finder widths below the axlllaiv fold. 

c. If fit Is not correct, repeat steps 3 through 8 to nake adjustsient and recheck 
for correct fit. 

9. Tighten nuts of both entenslon rod bolts. 

10. Check handpiece for correct heljht. not to exceed 30« elbow flexion. 

a. If height Is not conrect. qo to step- U through 14. 

b. If helqht 1$ correct, qo to step 15. 

11. Ranove handpiece nut and bolt. 

12. Slide handpiece up or down to corrKt position. 

13. Replace handpiece bolt and nut. Oo not tlohten. 

14. Recheck han«^lece.for correct height. 

a. If correct, 90 to step 15. 

b. If Incorrect, repeat steps 11 throuoh 14. 

15. Tighten handpiece nut. 
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CRUTCH AMUSTWENT CHART 



Patient Height 
5' 2" 
5' 3" 
5' 4" 
S' 5" 
5' 6" 
5' 7" 
5* 8" 
5' 9" 
S' 10" 

5' ir 

6* 

6* r 

fi' 2" 



Number of Holes Showinn 
n 

0 



or 4 



NOTE: The crutch adjustment chart only oives the approximate size of the crutch for 
the patient's height. Always check for correct fit. 
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••»£TAL FOREARM, ADJUSTABLE. This tyne of crutch i$ most frequently nttftrrtd to as 
the Lofstrand or Canadian crutch. These crutches are used infrenuentlv in the physical 
therapy clinic. They are constructed from linhtweiqht aluminum tubinn. The forearm 
crutch is designed for oatients who do not renuire any underarm suoport. To adjust and 
fit a patient with a pair of metal forearm crutches you should become familiar with thp 
followino parts. 

1. rorearm Cuff, This is a metal cuff which is contoured to fit around the forearm. 
The cuff is designed to allow the patient cireater use of his hands sincf the cuff keeps 
the crutch from droooino wh^n the handpieces are released. The forearm cuff is attached 
to the top of the upright and its height may be adjustable. 

2. .Handpiece. This is a structure attached to the upright providinn a means for the 
catient to »iold onto and control the crutches, ''ost of the handpieces are contoured to 
fit the hand. The handoiece is not adjustable. 

3. Upright. The upright is constructed from aluminum tubinq. It has the forearm cuff, 
handpiece and extension rod attached to it. There are a series of holes in the lower 
end which are used for height adjustment. 

4. Extension Rod. The extension rod is constructed from aluminum tubinq havinq a series 
of holes in its uoper end which are used for heioht adjustnent. Some extension rods are 
equipped with a push-button mechanism which is used for height adjustment instead of the 
series of holes. 

5. Crutch Tips. Wade from rubber with a base of varying diameters, the crutch tip 
helps keep-v^he crutch from slipping out from under the weight of the patient. 

ACCESSORIES. The accessories include various sizes of crutch tips, rubber covered 
arm cuff s • handpiece cushions and crutch tip ice qriooers. 

SIZES. These crutches are available in six different sizes: Extra lono. adult, 
adult short, junior long, child short and kiddie. 

t r 

DESIGNS. There arc various designs of forearm crutches most of which are constructed 
from aluminum tubing; hovever. a few are constructed from wood. 

AOJUSTWEMT AHO FITTING. There are several ways in which forearm crutches may be 
adjusted and fitted. The following procedure for adjusting and fitting has been used 
successfully, but is not the only procedure available for use. With the patient in a 
standing position, the follcwinq steps may be followed. 

1.. Remove the extension rod nuts and bolts. 

2. Have the patient hold the crutch by the handpiece while keeping his ann and the 
crutch parallel to his body. 

3. Position the extension rod so the patient's elbow flexion will not exceed 30*. 

4. Replace the extension rod bolts and nuts. 

5. Remove crutch from the patient. 

6. Remove forearm cuff nuts and bolts. 

7. Repeat Step #2. 

8. Position the forearm cuff so the top edge of the cuff is aoproxlmately two inches 
distal to the olecranon process. 
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9. Replace the foreann cuff bolts and nuts. 



10. Remove crutch from the patient. 

11. Tiqhten all the nuts on the crutch. 



CRUTCH STANCE. The base of the Ideal crutch stance is trianqular in shape with two 
points formed by each crutch and one or both feet fonninq the third point. The body 
weight Is maintained on the hands with the wrists slightly extended and the elbows flexed 
un to 30 degrees. The head is held erect and the pelvis is centered over the feet. 

CRUTCH GAITS. There are different crutch gaits available for the patient's use. 
Some crutch gaits are very slow, but enable the patient with poor strenoth and balance 
to ambulate. Other crutch gaits are fast, but require the patient to have aood strennth 
and balance. Whenever instructing patients in crutch walking, they should be cautioned 
to keep their steps small which enables them to maintain good balance. If good balance 
is maintained the possibility of falling is lessened. 

Four Point Alternate Gait. During the four point alternate gait only one extremity 
is moved at a time. Three points will remain in contact with the floor at all times. 
Crutch and leg movements will be sequenced as follows. 



1. Pight crutch moves forward. 

2. Left lec moves forward. 



3. Left crutch moves forward. 



4. Right leg moves forward. 



S. Repeat steps 1 to 4. 

This type of gait can be used by a patient who can bear some weiqht on both lower 
extremities but lacks normal strength and balance. It is a very slow gait and difficult 
to teach the patient. 

Two Point Alternate Gait. The two point qait Is faster than the four point alternate 
but requires better balance and strength. This type of gait can be used to progress 
from the four point alternate as the patient's balance and strength Imoroves. It is 
more like the normal walking gait than any other gait. Crutch and leg movements are 
sequenced as follows. 

1. Right crutch and left leg move forward together. 

2. Left crutch and right leg move forward together. 

3. Repeat steps 1 and 2. 

As you can see, this gait is like the normal walking oalt with opposite arm and leg 
swinging together. 

Three Point Gait. The three ooint gait is the most conwon gait seen in the physical 
>h--Tr,7 -Mrir. It is used when one leg is weak and unable to bear weight. Cr*tch ---^ 
leg moventents are sequenced as follows: 

1. Move both crutches and the affected leg together at the same time. 

2. Step to or through the crutches. 

3. Repeat steps 1 and 2. 
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Orag to Gait, This is a very slow type of gait used by natlents who have lost the 
use of their legs. Crutch and leg movements are sequenced as follows. 

1.. Move both crutches forward. 

2. Drag legs forward to the crutches. 

3, Repeat steps 1 and 2. 

Swing to Gait. The swing to gait can be used to progress from the drag to as the 
patient develops more strength In his arms and his balance Improves. Crutch and leg 
movements are sequenced as follows. 

1. Move both Crutches forward. 

2. Swing lower extremities forward to crutches. 

3. Repeat steps 1 and 2. 

Swing Through Gait. The swing through gait Is the fastest gait that a patient who has 
lost the use of his legs can use. Crutch and leg movements are senuenced as follows: 

1. Move crutches forward. 

2. Swing through the crutches. 

3. When contact Is made with the feet, body 1$ tilted forward and crutches are moved 
forward, and the cycle Is repeated. 

NEGOTIATING STEPS. When a patlwl H tMfht t>ow to walk wlth-crutches It will be 
necessary to teach the ^fMt (Wi l# 9i up and down steps and curbs. There Is only one 
way to n#90t1«ti steps safely. The same principle for negotiating steps Is used regard- 
less of the number of steps encountered. 

Going Down Steps. When going down one step or a series of steps, the following 
sequence should be followed to assure safety. 

1. Start with the patient standing in a well baTanced position with the tips of the 
crutches and his feet close to the leading edge of the step nn which he is standing. 

2. Have the patient balance and support his bo^y weight on the unaffected leg while 
placing the crutches and the affected leg on the next lower step. 

3. While supporting his body weight and balancing on the crutches, have the natient 
move the unaffected leg down to the step on which the crutches have been placed. 

4. To negotiate the next lower step, have the patient repeat the sequence given in 
steps 1 , 2 and 3. 

5. Position yourself on the lower steps in front of the patient. 

6. Remember that the ^'bad" always go down first. The •l)ad* beino the crutches and the 
affected leg. 




, Going Up Steps, When going up one step or a series of steps* the following seouence 
should be followed to assure safety. 

1, Start with the patient standing In a well balanced position with the tips of the 
crutches and his feet close to the leading side of the step which he is aoing to qo uo,, 

2, Have the oatient balance and support his bodv weight on the crutches while olaclnn 
the unaff acted foot up on the next step, 

3, Have the patient use the unaffected leg and arms to position himself up on the sten 
which the unaffected foot was first Placed, 

4, While balancing and supporting his body weight on the unaffected leg have the natient 
position the crutches up on the step which the unaffected foot was first placed. 

5, To negotiate the next higher step» have the patient reoeat the sequence given in 
steps U 2, 3 and 4. 

6, Position yourself on the lower steos behind the patient. 

7, Remember that the "good" always go up first. The "good" beino the untffected leo. 

Use of Handrails. Some steps have handrails positioned on one or both sides, ^he 
handrails may be used for going up or down steps* the handrail is used* have th? 
patient hold both crutches in one hand and grasp the handrail with the other hand. 
Have the patient use the same sequence for going up or going down stens which has b*»en 
oreviously described. 

Canes 

WOODEN. The cane most frequently used is made from hanJwood having different colored 
finishes. The handle Is generally curved in an arc of about 180*. The tip is rubber, 
similar to the crutch tip in design only smaller. 

METAL. Some canes are made from metal in$tead-of wood. Th€ metal most frequently 
used is aluminum tubing. The handle of the metal cane is generally similar in shape to 
that of the wooden cane. The metal cane may be adjustable or nonadjustable. 

ACCESSORIES. Some accessories available for canes are different types of cane tiost 
ice gripp€r» and a cane-seat, 

SIZES. Canes come in various lengths and diameters. Wooden canes are available in 

36, 38, 40, 42 and 44 inch lengths. Nonadjustable metal canes are available in 34, 36, 

37, 38 and 44 inch lengths. The adjustable metal canes are available in adjustable 
lengths from 22 to 39i 27 to 36 , 29 to 36» 30-1/2 to 38-1/2 and 33 to 42 inches. The 
diameters of the wooden and metal canes may vary from 5/8 to 1-1/ft inches. 

DESIGNS. There are several different designs of wooden and metal canes. Most of the 
differing designed canes are constructed frtmi aluminum. 

T-Cane. This cane gets its name from the shape of its handle which is shaped like 

Spade Handle Cane. This cane is constructed from wood and has a handle similar in 
shape to that of the garden spade. 
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Quad Canes. These canes are constructed from chirome-plated liohtweinht tuhinq. The 
handle has the spade handle design with a hardwood handpiece. Each cane has four rubber 
tipped contacts with the floor. The four points of contact with the floor provide 
lateral support which is not possible with the standard cane. Some quad canes come with 
two wheels anv! two tips which permits the patient to move the cane without liftina it. 
This quad cane is also referred to as the "glider." 

Tripod Canes. The shaft of these canes are constructed from aluminum tubing or 
hardwood. The base has three rubber tipped contacts with the floor. These three points 
of contact with the floor provide the patient with additional sunoort which may increase 
the patient's confidence. Some trinod bases have center mountino or offset mounting 
capabilities. Other triood bases may be mounted to the cane shaft by some type of swivel 
joint. The triood cane with the swivel joint may also be rtferr^ to as the ball ioint 
crab cane. 

ADJUSTMENT t\UO FITTIN^^i. There are several ways in which the wooden cane may be 
adjusted and fitted successfully; however the following procedure is not the only one 
available for use. 

1. Have the patient in the standing position. 

2. Place the handle of the cane on the floor n«ar the lateral aspect of the unaffected 
foot. 

3. Hold the shaft of the cane parallel to the patit t's body. 
Paloate the greater trochanter. 

5. Place lower end of the cane next to the Greater trochanter. 

6. Mark the lower end of the cane at the level of the most prominent point of the oreater 
trochanter. 

7. Remove the cane from the patient and cut off the lower end of the c«n« with a saw. 

8. Reshape the tip of the cane with a wood rasp or sharp knife if available. 

9. Place rubber tip on cane. 

10. Return can to patient and check for proper fit. The highest part of the cane handle 
should be level with the greater trochanter. 

11. If the cane is to long, repeat steps 1 through 10. 

12. If the cane is to short, get a lonqer cane and repeat steps 1 through 10. 

CANE GAIT. When walklna with a cane it is used primarily for balance not support. 
The cane will be held in the hand on the opposite side of the affected leg. For example, 
if the left leg is the affected leq the cane will be held in the riaht hand; and if the 
riqht lee is the affected leg the cane will be held In the left hand. The following is 
the normal sequence used when walkinq with a cane. 

1. The affected leg and cane move forward at the same time. As an example, the affected 
lert leg moves forward with right arm and hand which is holding the cane. 

2. The unaffected leg and free arm move forward at the same time. As an example, the 
unaffected right leg moves forward with the free left arm and hand which is not holding 
the cane. 
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REVIEW EXERCISES 

1. The crutch Is most frequently used in the physical therapy clinic. 

2. This crutch is made of selected hardwood which Is laminated to assure 

and ♦ 

3. The fits under the arm providinq underarm suonort. 

4. The _^ provides a means for the patient to hold onto and control 

the crutch. 

5. The are attached to the axillary bar and provide support for 

two other crutch oarts. 

6. The extension rod is also called a 



7. There are several holes in the makinq it possible to either 

or the height of the crutch. 

8. The ^ ^ helns keep the crutch from slipping out from under the 

weight of the patient. 

9. These crutches are available in different sizes: 



and 



10. When the handpiece is at the correct height, elbow flexion will not exceed . 

11. When the crutch is at the correct height the will be 

widths below the ♦ 

12. The metal adjustable crutch is most frequently referred to as 

the or crutch. 

13. The is designed for patients who do not require any 

support. 

14. The Is designed to keep the crutch from droppinq when the 

pieces are released. 

15. Forearm crutches are available in different sires, 

16. When fitting foreann crutches the top edge of the is approximately 

distal to the . 

17,. The base of the ideal crutch stance Is in shape. 

18. Patients should be cautioned to keep their steps which enables them 

to maintain good ♦ 



19. The qalt is used by patients who can lean some vfelght on 

both lower extremities but who don't have normal and 

20. The gait is like the normal walkinq gait, 

21. The gait is used when one leg Is weak and unable to bear 



22. When a patient loses the use of both leas his first crutch gait should be the 

gait. 

23. The _ gait is the fastest qalt a patient can use who has lost 

the use of his legs. 

24. As the patient develops nwre strength In his ams and his balance improves, he may 
progress to the gait from the drag to qalt. 

25. When going down steps the always go first. 

26. When going up steps the always go first. 

27. The most freouently used cane Is made from 



28. The cane is or 



29. The provides support which 

is not possible with the standard cane. 

30. Another name for the quad cane is . - _^ 



31. The cane provides the patient with additional 

which may the oatlent^s 



32. The cane with the swivel Joint may also be refemd to as the . 

33. Whean a cane is properly fitted, the of the cane should be level 

with the . 

34. The cane will be held in the on the side of the 

leg. 

35. The leo and cane move at the same time. 
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